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The Relative Strength of the Navies of the World in Warships Built and Under Construction, if the Port Arthur Fleet Were Destroyed. 
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England, 


France, 


United States, 


Germany, 


Russia, 


Italy, 


Japan, 


,867,250 ions. 


755,757 tons. 


616,275 tons. 


505,619 tons. 


488,733 tons. 


329,357 tons. 


353,681 tuns 



Relative Size of Navies Shown, if All Ships Now Under Construction Were Completed, and the Port Arthur Fleet Were Destroyed. 
WHAT THE LOSS OF THE POET ARTHUR FLEET MEANS TO RUSSIA— A DROP TO FIFTH PLACE.- [See page 79.] 
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RAILROADS IN SWEDEN TO USE ELECTRIC SYSTEM. 

The Swedish government is thinking seriously of 
using electric traction on the State railroads, the cur- 
rent to be obtained from the numerous waterfalls 
which are found in that country. To this end Parlia- 
ment has been asked to vote a large grant for the trans- 
formation of the system. Preliminary trials are to be 
carried out on a section of the Varta railroad, also on 
a portion of the line running from Stockholm to Jarfra. 
The current for this purpose will be furnished by the 
Stockholm central station and from a temporary plant 
which is to be installed at Tomteboda. Four large 
electrical firms have already submitted plans for the 
trial of their systems, the Siemens-Schuckert, Allge- 
meine, Oerlikon, and English Westinghouse companies. 
While the movement is taking place in Sweden, the 
same question has come up in Switzerland, another 
country possessing large water power. A conference 
recently held at Berne, in which were represented 
the government and private railroad lines and also the 
leading engineers and electrical constructors, appointed 
a commission which is to make the preliminary investi- 
gations and draw up a series of propositions within one 
year. In Italy, where a number of electric railroads 
are working successfully, it is now proposed to use 
electric trains on the Milan-Venice railroad, using the 
third-rail system which is at present employed on the 
Milan-Var«se line. 



RECENT EXCAVATIONS AT CARTHAGE. 

M. Gauckler, whose work in the excavations at Car- 
thage is well known, has lately made an interesting 
discovery, having found one of the most important con- 
structions of the Roman epoch. This is the theatre 
where Apuleius held his conferences, which is often 
mentioned by Tertullian and St. Augustine. It seems 
that the edifice was built at the beginning of the second 
century A. D., and was afterward destroyed by the 
Vandals. No exact indications have been given as to 
the site of the edifice, which was often confounded 
with the Odeon, recently uncovered near by, and it 
was supposed to have been entirely destroyed. The 
present excavations now elucidate this problem. The 
first trench which was opened in the supposed axis of 
the theatre proves that the structure is preserved in a 
fairly complete state, buried under 25 feet of earth, and 
that its dimensions are colossal. At the present time 
the excavators are approaching the stage and are be- 
ginning to discover the architectural decoration of the 
latter, with its capitals and cornices. Before long it is 
hoped to find statues and various ornaments analogous 
to those which were discovered in 1900 on the site of 
the Odeon. At present a very fine oval cameo upon 
agate has been brought to light. It represents the 
head of Pallas-Athene, bearing a helmet. The head is 
in white upon a background of pale yellow. 



WAVE-OPERATED CLOCKS AT PARIS. 

M. Bigourdan has been making experiments in Paris 
on a system of wave-operated clocks, and proves that 
such a system can be practically operated and would be 
of considerable value in a large city. .Paris has already 
a system in which fifteen electric clocks in different 
parts of the city are connected with the Observatory. 
But the system is costly on account of laying the wires, 
and its use is limited. The wave method is cheaper 
and more practical.' A main clock which operates an 
electric contact each second, works a relay which sends 
current into the primary of an induction coil provided 
with an oscillator. The secondary thus gives an oscil- 
latory discharge for a very short time, which is regular 
for each second. By using a mast, the signals can be 



sent to the receiving clocks. Two kinds of receivers are 
used. The simplest is a radio-telephone of the Popoff- 
Ducretet pattern, in which a beat is heard each second. 
The second is the receiver of an ordinary wireless tele- 
graph receiver. Better signals are formed by using a 
chronograph band and pen to replace the ordinary 
Morse band. With this apparatus, which unrolls one 
centimeter of band per second, the time can be read 
within 0.02 seconds. The experiments were made at 
1.2 miles distance, and this could easily be increased. 
To number the seconds the emissions would occur at 
the zero second of each minute, and an interruption 
could be made at intervals of 10 seconds. Such a sys- 
tem would be a great convenience for scientific and 
industrial establishments, watchmakers, and other 
places where correct time is needed. 

• i m > > 

THE GREAT SIZE OF THE ST. LOUIS -EXPOSITION. 
The American people are credited with a love for 
big things; and if the mere element of bigness were 
its strongest attraction, the great Exposition at St. 
Louis ought to be the most popular and successful of 
the many exhibitions of the kind to which the country 
has been treated during the past decade. Yet anyone 
who is present on the grounds, and takes careful note 
of the vast throngs which are to be found trying to 
make the round of the two square miles that are 'de- 
voted to the Exposition, will be forced to the convic- 
tion that if the mere size of the Pair is an attraction, 
it is an attraction that is more of a sentimental than 
of a practical character; for it must be confessed that 
for the average visitor, with only limited time at his 
disposal, the Exposition of 1904 is altogether too big. 

Judged from the merely spectacular side, the vast 
proportions on which this enterprise has been planned 
and carried out have served their purpose well; for a 
view of this wonderful congregation of buildings, 
taken, let us say, from the steps of the great Festival 
Hall, is certainly as magnificent, beautiful, and artis- 
tically impressive as anything that could well be im- 
agined. But when, after giving himself up to the emo- 
tions that are aroused by this splendid panorama, the 
like of which will probably never be seen again, the 
visitor sets himself resolutely to the work of inspect- 
ing the buildings and their exhibits, the conviction is 
soon borne in upon him that to gain anything more 
than a cursory glimpse would be a work calling for 
several weeks, if not months, of study. The problem 
is particularly serious, if he is desirous of following 
up only certain lines of exhibits, which may be, and 
probably are, scattered throughout several different 
buildings on the .grounds. The exhibition palaces 
themselves are so immense, the distances between them 
so great, that it is impossible to follow out a line of 
investigation of this kind consecutively, day after day, 
without becoming practically exhausted. 

Now we say this, not in any spirit of unkindly criti- 
cism, but merely to draw attention to the fact that in 
the endeavor to make an International Fair of this 
kind represent, by its vast proportions, the extent of 
the resources, the range of the industries, of the coun- 
try which it represents, the limits of practical useful- 
ness have been far exceeded. It must already have' 
forced itself upon the sponsors of this exposition that 
future exhibitions of the kind must be restricted in 
their dimensions. 

The difficulties of adequately seeing the Fair and 
inspecting in detail the various exhibits, might have 
teen largely reduced if the Intramural Railway Sys- 
tem had covered at least four times as much ground 
as it already does. At present, as actually built, in 
making the outside circuit of the grounds it covers a 
total distance of about eight miles; and when we re- 
member that the Exposition grounds, which are in the 
form of a parallelogram, measure one mile in width 
by one and three-quarters miles in length, it can be 
understood that the distances across the main group 
of buildings, encircled by this road, are necessarily 
very great. Had intersecting lines of track been run 
in gridiron fashion through the main plazas and 
causeways, the problem of transportation would have 
been greatly simplified. Nor would the presence of 
these tracks have marred the landscape and architec- 
tural effects. So vast are the various plazas and 
courts, that the presence of the trains would scarcely 
have been noticed. 

To give some idea of the great scale upon which 
the place is laid out, let us consider one single build- 
ing, the Palace of Agriculture. The plan of this 
structure is a parallelogram, which extends in width 
for five hundred feet and in length for sixteen hun- 
dred feet. It contains eight or nine corridors, each 
sixteen hundred feet in length, crowded each of them 
on both sides with exhibits, and it is intersected 
throughout its full length with numerous transverse 
corridors. This means that anyone wishing to cover 
the whole field of exhibits within this single building, 
would have to walk at least three or four miles. The 
other industrial palaces, though not so large as this, 
are every one of them of great proportions. Thus the 
United States Government Building is 250 feet wide 
by 800 feet long; the Palace of Mines and Metallurgy 



is over twice that width and of about the same length. 
Then we have the Palace of Manufactures, 1,200 feet 
in length by 525 feet in width; the Palace of Varied 
Industries of the same dimensions; and the Palace of 
Transportation of the same width, but 1,300 feet in 
length. And so it runs, each of these buildings con- 
taining a covered acreage that would represent a. large 
proportion of the total area that was under roof at 
the Centennial Exposition at Philadelphia. 

To those people for whom the theories of Bellamy 
have an attraction, the problem of attempting to house 
5,000 people in a single hotel within the grounds will 
present a decidedly interesting study. Of course, noth- 
ing of the kind, or even approaching it, has ever before 
been attempted; and considering the ambitious scale 
on which the hotel is being run, probably the guests 
are securing about all they can reasonably ask for. 
But here again the distances to be traversed become a 
serious problem, as may be judged from the fact that 
the writer, on starting out for the day, found that a 
rainstorm was threatening, and in returning to ■ his 
room for an umbrella had to cover nearly half a mile 
of walking before he was back at the main entrance. 

However, it must, in all fairness to the management 
of the fair, be admitted that having once planned it 
upon such a stupendous scale, they have carried out 
their work with commendable success. And to those 
who come to the Exposition with time to study its 
marvelous assemblage of exhibits, leisurely and with 
patience, it will yield a fund of information and a mar- 
velous range of sights and sounds and impressions 
that must prove for many a year to come a subject 
for pleasant and profitable recollection. The number 
of Americans that have the means and leisure for 
foreign travel is at best but a small percentage of our 
population; and every one of this great majority 
should, if he be able, avail himself of this opportunity 
to study this "pocket edition" of the great world in 
which we live. 



NEED OF COTTON-PICKING MACHINES. 

The high price of cotton in the past year, with little 
promise of a return to former low prices, has stimu- 
lated unusual inquiry into the causes, and made the 
question of cotton planting, picking, and manufactur- 
ing of paramount importance. The part that machin- 
ery has played in the development of our cotton indus- 
tries in this country has greatly affected conditions 
that existed half a century ago; but to some ex- 
tent it has still left untouched the most expensive de- 
partment of the cotton industry. While machinery has 
been successfully invented for harvesting and planting 
nearly all. of our other agricultural crops of impor- 
tance, such as corn, wheat, rye, and many of our fruits 
and vegetables, the gathering or picking ofcotton is 
still done by hand in the most expensive way. 

The harvesting of the cotton crop represents the 
largest item in the cost of production, and consequently 
the demand for adequate machinery for doing the pick- 
ing increases each year in proportion to the advance 
in prices and the steady increase in consumption. 
The labor item for harvesting cotton is so large that 
it would seem reasonable to justify the economic 
need of slaves as in the old days before the war. The 
early cotton planters claimed that cotton could not 
be made a profitable industry without slaves, and to 
some extent their view- was a correct one. Unless 
machinery could be invented to take the place of the 
cheap slave labor in the cotton fields, cotton growing 
either could not' prove profitable or the consumers 
would have to pay higher prices for the commodity. 

The latter condition has resulted, and it is doubtful 
if prices for cotton will ever go down to their former 
low level until some successful cotton-picking ma- 
chinery has been invented. In picking and harvest- 
ing upland cotton about twenty per cent of the entire 
cost of production is used up in this one item, while 
it takes even more for harvesting sea-island cotton. In 
the harvesting season of cotton in the South, the diffi- 
culty of getting sufficient pickers is the one great 
reason why the acreage is not extended. It is com- 
paratively easy for a cotton grower to raise a good 
acreage of cotton, but when he comes to consider the 
question of harvesting it, he stops to consider whether 
it is wise to increase his responsibilities. Thus a 
farmer with modern machinery for plowing, harrowing, 
planting, and cultivating can raise thirty acres of 
cotton without depending upon hired help; but in 
the harvesting season he would have to employ four 
men at least to pick the crop during the harvesting 
months of fall and early winter. It is often necessary 
that the crop be picked within a month to secure the 
best results, and in that event the picking force would 
have to be more than doubled. 

Cotton picking to-day is much what it was a cen- 
tury ago. There has been no gain or improvement in 
the method. The slave darky of ante-bellum days could 
pick as many pounds of cotton as the free darky of to- 
day. A fair average day's work for a picker is about 
100 pounds of seed cotton. Allowing 130 days for the 
harvesting season, each picker working steadily would 
thus gather 13,000 pounds of seed cotton as his share. 
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of work. In 1903 the total Southern cotton crop 
amounted to 10,205,073 bales, which was only a slight 
increase over the average for the past live years. To 
gather such a crop within the harvesting season of 130 
days, it would therefore require 1,088,000 laborers if 
each one picked his quota of 100 pounds of seed cotton 
per day. The cost of paying this army of pickers at 
current market wages in the South would amount to 
more than 10 per cent of the total value of the whole 
crop. According to statistics last year the amount paid 
for picking the crop approximated $70,750,000. 

What other crop in the country requires such enor- 
mous expenditures for gathering? Not even the tea 
crop of China and India, where picking is done en- 
tirely by hand, equals this stupendous item. The to- 
bacco and sugar-cane crop likewise must be gathered 
by hand, and no adequate machinery for harvesting 
them has yet been invented; but in their case nothing 
like 10 per cent of the total valuation of the crop 
is expended in the harvesting. 

Cotton production is thus limited chiefly by this ab- 
sence of mechanical appliances for harvesting. Prior 
to the invention of the cotton gin, the culture of cotton 
was restricted in the same manner as it is to-day; 
but immediately after this invention the expansion of 
the industry was noteworthy. Almost within a decade 
the industry rose from almost nothing to the leading 
one of the South. It is not too much to expect that 
the discovery of a successful cotton-picking machine 
would almost immediately extend cotton culture so 
greatly that the world's supply would be doubled, and 
the price reduced nearly one-half, while the growers 
would enjoy a degree of prosperity not experienced by 
them for years. 

There have been numerous attempts to invent cotton- 
pickmg machines; but all of them have revealed such 
defects in practical operation that they have not been 
generally adopted by the growers. Yet it is not clear 
to inventors that these difficulties are of an insur- 
mountable nature. 

Prior to the invention of machinery for extracting 
cotton-seed oil from the waste cotton-seed, the profits 
to the growers were far less than at any time in the 
history of the industry. The cotton-seed compressor 
and extractor almost immediately gave to the waste 
product of the cotton farm a new value, which has 
steadily increased ever since. The cotton-seed oil has 
been found of use as a substitute for olive oil, linseed 
oil, lard and even for some illuminating oils. To-day 
there are over seventy-five crude oil mills engaged in 
handling cotton-seed oil; nearly eighteen refineries; 
fifteen cotton ginneries; five mammoth cotton-seed oil 
compressors; ten soap factories; five cottolene and lard 
factories, and several fertilizer mixing plants, all de- 
pendent upon the cotton-seed for their raw material. 
The various articles manufactured from the oil or 
the seed-oil cakes used for fertilizers aggregate a value 
of over twenty millions of dollars a year. 

The utilization of a by-product that creates indus- 
tries valued at millions of dollars is one of the highest 
achievements of modern invention of machinery. Agri- 
cultural machinery invented for simplifying the work 
of planting, cultivating, and harvesting of crops has 
added more to the wealth of the country than all other 
classes of machinery. The planters, cultivators, and 
harvesters have doubled and tripled the yield of wheat 
a dozen times over. The American crop of cereals 
could not be garnered by hand to-day without enlisting 
the continuous service of ten million laborers during a 
good part of the summer and autumn seasons. Fully 
a seventh of the population of the country would thus 
be required to gather the grain crop, and the other 
six-sevenths would probably be needed in doing the 
other agricultural labors of the country, leaving no 
one to attend to the manufacturing and commercial 
pursuits. 

Hundreds of millions of dollars are invested in the 
manufacture of harvesting, planting, and cultivating 
machinery and implements, and they enable the Amer- 
ican farmer to secure more from an acre of land at 
less cost than he could possibly do without machinery. 
While intensive farming in the United States has 
never reached the same development as in parts of 
Europe, the use of improved agricultural and labor- 
saving machinery for harvesting and cultivating crops 
has been carried to a much higher point of efficiency 
than elsewhere on the globe. It is doubtful if the 
American farms could much more than feed our own 
population without modern machinery, and our exports 
of farm products would immediately cease. 

In the future of cotton raising the introduction of 
machinery for harvesting the crop can alone transform 
present conditions and increase the present output to 
any great extent. With the high cost of picking 
threatening them, the southern cotton growers refuse 
to increase their acreage beyond a point where they 
can safely count upon getting the cotton harvested 
within the limited fall season. 

The few cotton-picking machines that have been in- 
vented have invariably proved inadequate. To do the 
work rapidly and thoroughly the machinery must be 



delicate and almost human in its operation. The liber 
of the cotton plant is the wing of the seed, and it is 
soft and fleecy, ready to be blown away by the wind. 
To pick this fiber requires expert manipulation of 
hands that can separate it from the boll without injur- 
ing the fiber itself. The gathering of the cotton from 
the boll with the fingers is not difficult, but to invent 
machinery to do this is complicated. 

Modern improvements of cotton by cultivation and 
selection have lengthened the staple, and made pick- 
ing far easier, introducing conditions more favorable 
for machine harvesters. Thus through plant breeding 
and selection sea-island cotton of our Southern States 
has been raised from a common wild plant that sel- 
dom matured its seeds, and with a staple less than one 
inch in length, to handsome plants with fiber from two 
to three inches in length, and strong and fine as silk. 
In fact, the finest grades of the improved sea-island 
cotton plants are used to adulterate silks, and the price 
they bring in the market is double that paid for the 
ordinary grades. The influence of breeding and culti- 
vation in making longer fibers has also increased the 
yield. Some of the heavier grades have been made 
nearly to double their annual yield, and the amount 
raised per acre is thus increased. 

Thus the cotton problem becomes a mechanical more 
than an agricultural question. The growers have al- 
most reached the limit of improvement, and science 
has nearly exhausted methods for increasing the yield 
chemically and culturally; but the inventor's field is 
still unexploited, and is waiting for the genius to come 
and claim a rich reward. — George Ethelbert Walsh. 



THE HEAVENS IN AUGUST. 

BT HENRY NORKIS RUSSELL, PH.D. 

The summer constellations are now well visible, and 
this is a good month in which to learn to know them. 

If we go out at nine o'clock on a clear evening in 
the middle of August we will see the Milky Way, form- 
ing a great arch across the sky and passing almost 
overhead. Many of the finest constellations in sight 
lie near it, and we will begin with them. 

Near the horizon, a little west of south, is Scorpio, 
the most brilliant of the twelve zodiacal constellations. 
Its brightest star, Antares, is fiery red in color, and is 
accounted the reddest of all the bright stars. A 
fainter white star flanks it on each side. The ver- 
tical row of three stars on the right makes the Scor- 
pion's head and claws, while its tail is formed by the 
long line of stars which descends from Antares almost 
to the horizon, and curves back to the end in a bright 
group, which is conspicuous even at the low altitude 
at which we see it. 

Antares is doubly worthy of attention by those who 
possess telescopes, as in addition to its splendid color 
and fine banded spectrum, it is double, having a green 
companion of the seventh magnitude at a distance of 
about three seconds. On account of its nearness to 
the principal star, it can be well seen only when the 
air is steady. 

To the left of Scorpio lies Sagittarius, whose prin- 
cipal configuration is the little inverted "Milk Dipper,'' 
composed of five fairly bright stars. Above it the Milky 
Way is full of bright patches and knots, which afford 
many fine telescopic fields. Some of the star clusters 
and nebula? in this region are distinctly visible in a 
field-glass. 

The bright star higher up, almost on the central line 
of the Milky Way, is Altair in Aquila. It is one of the 
nearest of the brighter stars, coming next to Sirius 
and Procyon in order of distance. The next constella- 
tion to the north of Aquila is Cygnus, which is easily 
identified by the fine cross of stars whose axis lies 
along the Galaxy. West of Cygnus, and almost over- 
head, is Lyra, Whose principal star, Vega, is the 
brightest in this part of the sky. The region east of 
the Milky Way is not so brilliant. The most promin- 
ent group is the great square of Pegasus, which is now 
about an hour high in the east. The constellation is 
a large one, and extends westward from the square 
half way to Altair, leaving room between them for the 
little group of Delphinus. 

Aquarius and Capricornus, which are lower down in 
the southeast, have no very bright stars, but Saturn, 
which is now in the latter constellation, is decidedly 
conspicuous. The brightest star in the western sky 
is Arcturus, which is almost due west, and about half 
way down to the horizon. The rest of Bootes lies 
north and east of it. A line from Arcturus to Vega 
passes first through the semicircle of Corona Borealis, 
and then through the keystone-shaped figure which is 
the most recognizable feature of Hercules, whose other 
stars extend some distance both north and south. 
Farther down between Hercules, Aquila, Scorpio, and 
Bootes a large space is filled by Ophiucus and Ser- 
pens — two constellations which are so inextricably 
confused that one must use a star-map to tell which 
stars belong to each. 

Of the circumpolar constellations Ursa Major is in 
the northwest, to the left of the pole. The fore-parts 



of the Bear are too low to be wen seen, but the Dipper 
is still conspicuous. 

Draco lies above Ursa Major, extending to the meri- 
dian. The Dragon's head is marked by a conspicuous 
group of four stars about one-third of the way from 
Vega toward the Dipper. His body extends first east- 
ward, then northward, and then bends back in a long 
curve, inclosing the Little Bear, so that the end of his 
tail lies between the Pointers and the Pole Star. 

Cassiopeia and Cepheus lie in the Milky Way on 
the other side of the Pole, and Andromeda and Per- 
seus are rising in the northeast. 

THE PLANETS. 

Mercury is evening star throughout August, and is 
visible in the evening twilight for most of the month. 
On the 1st he is close to the bright star Regulus. The 
two set at about 8 P. M., so they will not be easy to 
see. Later on the planet is more easily visible. He 
reaches his greatest elongation on the 19th, when he 
is more than 27 deg. from the sun — about as far as he 
ever can be, as seen from the earth. He is, however, 
some 10 deg. farther south than the sun, and is con- 
sequently not as conspicuous as he was in the spring. 
But as he sets an hour later than the sun all through 
the middle of the month, he ought to be seen without 
much difficulty. Venus is also morning star, but is still 
too near the sun to be visible to the naked eye. 

Mars is morning star in Gemini and rises about two 
hours before the sun. On the 12th he is nearly in line 
with the two bright stars, Castor and Pollux, which 
may aid in finding him. 

Jupiter is in Pisces and will soon be conspicuous in 
the evening sky. He rises before 10 P. M. on the 15th, 
and is well observable after midnight. Transits of his 
satellites may be seen on the nights of the 2d, 7th, 9th, 
14th, 16th, 18th, 23d, 25th, and 30th. 

Saturn is in opposition on the 10th, and is visible 
all night long. He is better placed for observation 
than he has been for several years, though he is still 
a good way south of the equator. He is in Capricornus, 
a long distance from any bright star, so that he can 
hardly be mistaken for anything else. 

His rings are seen more nearly edgewise than in the 
last few years, and consequently appear narrower, so 
that the ball of the planet projects conspicuously be- 
yond them at each side. The apparent orbits of his 
satellites are also becoming narrower, for the same 
reason. The fainter of these interesting bodies can 
only be seen with large telescopes, but the brightest 
one, Titan, is easily visible with a small instrument. 
It may aid in identifying him to lrnow that he is north 
of the planet on the 3d, east on the 7th, south on the 
11th, and west on the 15th, the positions repeating 
themselves regularly in the satellite's period of 16 
days. 

When north or south of Saturn his apparent dis- 
tance from the planet is about equal to the greatest 
diameter of the rings, but when east or west of him 
it is about four times as great. 

Uranus is evening star in Sagittarius. His position 
on the 15th is R. A. 17 h. 43 m., dec. 23 deg. 3 6 min. 
south. He is not near any conspicuous star, but if his 
place is plotted on a star-map, he can easily be found. 

Neptune is morning star in Gemini, and rises at 
about 2 A. M. in the middle of the month. 

THE MOON. 

Last quarter occurs at 9 A. M. on the 4th, new moon 
at 8 A. M. on the 11th, first quarter at 11 P. M. on the 
17th, and full moon at 8 P. M. on the 25th. The moon 
is nearest us on the 12th and farthest away on the 
26th. She is in conjunction with Jupiter on the 3d, 
Neptune on the 8th, Mars on the 9th, Venus on the 
12th, Mercury on the 13th, Uranus on the 20th, Saturn 
on the 24th, and Jupiter again on the 30th. None of 
the visible conjunctions is close. 

An occultation of the fourth-magnitude star Gamma 
Tauri, which takes place early on the morning of the 
6th, is visible in the eastern part of the United States. 
As seen from Washington, the star disappears behind 
the moon's bright limb at 1.56 A. M. and reappears 
from behind, the dark limb at 2.55. 

The times of the phenomena will vary for different 
places, being in general earlier for places farther west. 

Cambridge, England. 

■ ^iiii 

The Michigan Central Railroad officials have for 
some time been considering the proposition of bridg- 
ing the Detroit River at Detroit, Mich., but it is said 
that there is a strong possibility that these plans 
will be entirely abandoned, and the crossing effected 
by tunnel. Representatives of the company have been 
investigating the tunnel work around New York, and 
a careful examination of the Detroit River bed is now 
being made; and if the reports are as favorable as 
anticipated, the work will probably be commenced at 
an early date. The work is authorize - ! by charters 
which have already been secured from the United 
States and Canadian governments. It is said that the 
tunnel route has many excellent features to recom- 
mend it. 
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NEW YORK CENTRAL EXPRESS COMPOUND 
LOCOMOTIVE. 

BT THE ST. LOUTS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The feature of the New York Central exhibit in the 
Transportation Building of the St. i^ouis Exposition 
is a complete train of the Empire 
State Express type, consisting of an 
engine and four cars of the type 
which has helped to give this train 
its well-earned reputation. For the 
past two or three years, the Empire 
State and indeed all the fast expresses 
of the New York Central have been 
hauled by the new Atlantic type of 
simple engine, which the company 
brought out specially for this class of 
work. It was upon one of these en- 
gines that the editor of the Scien- 
tific American made a considerable 
part of a trip from New York to Chi- 
cago and back on the Twentieth Cen- 
tury Limited some eighteen months 
ago, the account of which trip was 
given in our special transportation 
number of Dec. 13, 1902. Reference is 
made to that article for the perform- 
ance of those engines. The best work 
was done on a run with a six-car 
train weighing 360 tons, from Albany 
to Spuyten Duyvil, 131^ miles in 130 
minutes. The new compound engine 
conforms rather closely in its general 
outlines, and in its leading propor- 
tions, weights, etc., to these Atlantic 
engines, the chief and very important 
difference being that four cylinders 
working compound are used instead 
of the two 21 '/.-inch simple cylinders 
of the older type. 

The leading dimensions of the new 
engine are as follows: The high- 
pressure cylinders are 15Vi inches di- 
ameter by 26 inches stroke; the low- 
pressure cylinders, 26 inches diameter 
by 26 inches stroke. The boiler is 
72% inches in diameter, and its 390 
tubes have a beating surface of 3,248.1 
square feet; its firebox has 175 square 
feet and arch 23 feet, the total for the 
whole boiler being 3.446.1 square feet. 
The driving wheels are 79 inches in di- 
ameter and are coupled, and the total 
weight on the drivers is 110,000 pounds. 
The arrangement of the engine is as 
follows: There are two high-pressure 
cylinders, located just forward of the 
saddle, which connect to a pair of cranks in the axle 
of the leading pair of driving wheels. Outside the 
frames, and occupying the usual position abreast of 
the saddle, are the two low-pressure cylinders, and 
these connect to the rear pair of driving wheels. This 
is a distribution of the work which is good in prin- 
ciple, and has proved to be excellent in practice. It 
divides the stresses between the two axles, and facili- 
tates the work of 
counterbalancing. So 
well has this prob- 
lem been worked 
out that, in the 
trying - out service 
to which the engine 
was subjected for 
several weeks before 
being sent to the 
Fair, she proved to 
be by far the most 
steady - running en- 
gine that was ever 
handled by the New 
York Central engi- 
neers; and she has 
naturally aroused in 
them a considerable 
degree of enthusi- 
asm. Two of the 
records which she 
hza made are well 
worthy of being 
noted here. On one 
occasion, when haul- 
ing four Pullman 
cars between Syra- 
cuse and Buffalo, 
she covered twelve 
miles of level track 
at an average speed 
of 84 miles per 
hour; ajid on an- 
other occasion, with 
six Pullman cars, on 
the same division 
between Syracuse 



and Buffalo, she covered a distance of 69 miles, on 

practically level track, at a speed of slightly under 80 
miles per hour. The four cylinders are provided with 
only two pairs of eccentrics and their accompanying 
gear, there being one set actuating a single piston 




Height of stack above rail, 14 feet 10 inches ; width, 10 feet ; length over all, 62 feet 2% inches ; 
maximum tractive power, 27,500 pounds. 

FKONT VIEW OF THE EMPIRE STATE EXPRESS BALANCED COMPOUND LOCOMOTIVE 
AT ST. LOUIS, SHOWING HEADS OF THE HIGH AND LOW PRESSURE CYLINDERS. 



valve for each pair ol high and low-pressure cylinders 
on either side. The piston-valve cylinders are carried 
forward of the saddle above the low-pressure cylinders. 
In spite of the heavy work to which the engine was 
put in the working-out trials, she proved to be easy 
to fire, and the full steam pressure of 225 pounds to the 
square inch was easily maintained when she was being 
pushed to her full capacity. 




Weight of enoine, 200 000 pounds ; weight or tender, 122,500 pounds ; cylinder diameters, 15>4 and 26 inches ; piston stroke, 36 inches ; diameter of 
" driving wheels, "9 inches; working pressure, 220 pounds per square inch ; total heaim;; sunace, 3,44ta. 1 square feet. 

THE BALANCED COMPOUND LOCOMOTIVE AT THE HEAD OF THE EMPIRE STATE EXPRESS, EXHIBITED AT THE 

EXPOSITION ST. LOUIS. 



Radium and How to Test It. 

BT PROF. W. LASCELLES-SCOTT. 

In consequence of the extremely minute proportion 
of this remarkable element — if it be an element — pres- 
ent in any mineral as yet known, and the difficulty of 
extracting and purifying that little in 
a satisfactory manner, the cost of 
metallic radium is very great. Unless 
more abundant sources of supply are 
opened out, the price — frequently 
some scores of dollars per grain — is 
not likely to diminish very speedily. 
Probably less than a ton, were it ob- 
tainable at all, would suffice, "at lat- 
est quotations," to extinguish botli 
the American and the British national 
debts, and leave enough to pay all 
our taxes for a year or two into the 
bargain. 

High as the price is, the demand is 
still greater, not only for scientific 
purposes and as a popular technical 
"toy" or curiosity, but also for medi- 
cal and surgical applications of im- 
portance. Radium compounds, too — 
a trifle less costly than the metal it- 
self — are eagerly purchased, and tubes 
containing a single particle of the 
"bromide" or "nitrate," etc., more or 
less impure, generally find a ready 
sale here at $5, $20, or $50 apiece. 
These tubes, or rather their contents, 
however, vary greatly in radio-activ- 
ity, and they should, if practicable be- 
fore the purchase is actually com- 
pleted, be carefully tested in several 
ways. 

The most energetic specimens of ra- 
dium bromide are of a light orange- 
brown tint, those of a faint canary or 
other very pale hue being less power- 
fully radiant. Placed in close prox- 
imity to a tiny crystal of barium 
platino-cyanide, or, better, a fluores- 
cent "screen" of this salt, it should 
render the latter brilliantly luminous 
(in the dark, of course), and, with 
suitable objects, give "radiograph" or 
'skiagraph" effects very distinctly. 

Fixed above a thin, perforated sheet 
of lead lying just over a smooth sur- 
face of sodium chloride (common 
salt) previously made slightly damp 
with hydrochloric acid, an hour's "ex- 
posure" should suffice to darken the 
salt's white surface to a fawn shade 
wherever the perforations in the lead have allowed the 
rays to pass. 

Crystals of uranium nitrate, uranium glass, and 
pieces of white blotting-paper (or of chalk or piaster 
of Paris) soaked with a solution of quinine bi-sulphate. 
should be luminously excited on being held near tho 
radium bromide. 

Surfaces of zinc-sulphide, especially if viewed 

through the lens of 
a Crookes spinthari- 
scope, should ex- 
hibit a scintillating 
glow-light on ap- 
proaching the ra- 
dium tube. 

Lastly, this latter, 
its radio-active prop- 
erties having been 
optically and photo- 
metrically tested, 
should have these 
increased by quite 
20 per cent after 
exposure to the 
"magnetic field" of a 
good (4-inch to 8- 
inch spark) induc- 
tion coil for about 
half an hour. 



The new main 
shaft of the Waihi 
gold mine in New 
Zealand was sunk 
83 feet in 18 days. 
The shaft is 32 feet 
long by 8 feet wide, 
and is timbered with 
9-ineh square' sets, 
with lagging. The. 
depth referred to 
was from 20 to 1 03; 
feet from surface, 
the shallowness 

being favorable to 
speed of sinking. 
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AUTOMOBILE STREET SPRINKLER. 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The city of Paris is now using an automatic street 
sprinkler of improved design. It is intended to be 
used on some of the main avenues, where a rapid and 
effective method of sprinkling has long been desired. 
The automobile sprinkler has now been in use for 
some time and has proved quite satisfactory, being 
much superior to the horse sprinklers which are gen- 
erally employed throughout the city. 

The new car which is shown in the different en- 
gravings is a steam tractor of the De 
Dion type having a 35-horse-power 
steam engine. It is equipped with a 
centrally-heated tubular boiler, placed 
on the front of the chassis. In the cen- 
tral part of the chassis is mounted a 
horizontal compound steam engine. 
The movement is transmitted to the 
rear axle by a universally jointed 
shaft with bevel gear drive at the dif- 
ferential, somewhat as in the smaller 
automobiles. The water tank, boiler, 
and all the controlling apparatus are 
placed in the front of the car, while 
the rear platform has mounted on it a 
large water reservoir of 5 tons capac- 
ity for the sprinkling device. This 
water tank is arranged so that it can 
be removed from the chassis, which 
allows the car to be used as an ordi- 
nary tractor or hauling wagon, thus 
increasing its sphere of usefulness. 

The distance between axles is 10 
feet, 10 inches; and the track is 6 feet. 
The front and rear wheels are 40 and 
50 inches in diameter respectively. The 
rear platform is 4 feet, 8 inches from 
the ground. When complete, the 
sprinkler weighs 6 tons, including the 
water tank, and the speed varies from 
5 to 7 miles ar. hour. The best speed 
for watering the streets has been found 
to be 5.4 miles an hour, and the car is 
now regulated to run at this speed. 

The mechanism of the sprinkler has 
been well designed. The water reser- 
voir for the boiler, which is built of 
steel plate, connects with the main 
water tank, and both are filled by the 
same operation. The water passes 
from the main tank through a small 
pipe to a centrifugal pump, which lies 
underneath and behind the rear axle. 
A chain and sprocket transmission 
urives the pump from the rear axle of the car at a 
speed which is always proportional to that of the driv- 
ing wheels. As the car travels at the uniform speed of 
5.4 miles an hour, the speed of the pump is kept con- 
stant. A cone friction-clutch enables the driver to 
throw on the pump for operating the sprinkler when the 
car arrives on the spot, and the reversal of the lever 
throws it off and stops the water stream. A valve is 
disposed beside the pump, so that in case of need, all 
the water delivered by the pump can be returned direct 
to the tank through a suitable pipe. By operating this 
valve, the driver can make different combinations ac- 
cording to the position of the lever. Thus the water 
can be sent into the two sprinkling nozzles, or it can 
be returned to the tank when the sprinkling is stopped. 
Means are also provided to use only one of the sprink- 
lers at a time. In the latter case the surplus water is 
returned to the tank through a pipe which, however, 
has only a narrow passage for the water, so that the 
pressure shall not fall below the proper limit. 

The sprinkling nozzles have been constructed on a 
new design. The water arrives through a pipe and 
Hows over an inclined plate, from which it spreads 
in sheets and 
falls into a semi- 
cylindrical c h a m- 
ber, whence it es- 
capes by a set of 
holes in the sides. 
A screw, operated 
from the outside by 
a hand-wheel, regu- 
lates the amount of 
sprinkling. A pis- 
ton, operated from 
the hand-wheel, is 
moved forward or 
back and the total 
section of the water 
orifices is made to 
correspond once 
for all to the pres- 
sure obtained by 
the pump, given 
the width o f 
sprinkling which is 
required. To work 



such a car successfully, the above elements had to be 
combined with the speed when on the road and the 
volume of water needed to cover a square yard of 
ground. 

This has been well carried out in the present 
case, and it is found a practical and economical 
apparatus. The water comes out in two symmetrical 
sheets 23 feet wide, and it thus sprinkles a surface 46 
feet wide. On the other hand, the 1,250 gallons which 
the tank contains will water a distance of 0.6 mile. 
This gives the car a sprinkling capacity of about 1,700 




THE AUTOMOBILE SPRINKLER UNDER WAY. 
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FILLING UP THE TANK OF THE AUTOMOBILE STREET SPRINKLER 



square yards, and this can be covered in a quarter of 
an hour. 



PLANING MACHINE FOR SHIPS' DECKS. 

The accompanying illustrations show a ship's deck 
planing machine for planing the decks of ships, con- 
structed by Mavor & Coulson, of Glasgow. It is actu- 
ated by a continuous current, or triphase current, motor. 
The planing of a ship's deck is one of the most fatig- 
uing and disagreeable kinds of work that a ship's 
carpenter is called upon to perform, and it is for 
facilitating such work and doing it more economically 
that the electric planing machine has been devised. 
The machine is provided with a triphase motor of 4 
horse-power that makes 3,000 revolutions a minute, 
and actuates the blades with the same velocity. Under 
ordinary circumstances, the machine planes 360 square 
feet an hour. The force necessary to operate it con- 
sists of a man to guide it, an apprentice to draw it, 
and another apprentice to sweep up the shavings. In 
England, the total expense for this labor is 25 cents 
an hour. By manual labor a carpenter can plane 
scarcely more than 45 square feet a day, and this rep- 



resents an expense of $2.50. The machine therefore 
performs in one hour, and at an expense of 25 cents, 
the work of eight men for one day at an expense of 
$20. Upon a ship of medium size, the saving effected 
by the use of this machine for the planing of a deck 
is about $400. 

*■ < m > — — ■ 

Curious Burial Relics of the Ancient Egyptians. 

The excavations which were commenced at Beni- 
asan, on the east bank of the Nile, some two hundred 
miles above Cairo, in December, 1902, have now been 
completed. There have been discover- 
ed and searched in the necropolis ex- 
tending along the face of the lime- 
stone cliff. 887 tombs, including that 
of Sebek Hetepa, 2300 B. C, together 
with its curious funeral models. Each 
burial chamber was formed of a re- 
cess at the base of a square shaft, oc- 
casionally at a depth of thirty feet, 
hewn in the solid rock and carefully 
filled in. By this careful means the 
body of the deceased was preserved 
from disturbance. This type of burial 
antedates the mummification period; 
but it was found in the case of two 
bodies that decay had been arrested 
by the wrappings, which were found 
still intact. Each tomb contained a 
wooden sarcophagus, with the lines of 
religious formulae and text inscribed 
upon it in the orthodox hieroglyphics, 
and with the head pointing to the 
north and the painted "eyes of Osiris" 
toward the east. The sarcophagus was 
surrounded with a large number of 
little wooden models representing 
river and sailing boats, a granary, 
group of persons baking, a man brew- 
ing, a man leading an ox, a girl carry- 
ing a brace of birds in her hands and 
a basket on her head. Notwithstand- 
ing the extreme age — four thousand 
years — of these curious relics, they 
were found to be in a remarkable state 
of preservation, the oarsmen in the 
galleys leaning upon their oars intact, 
and the paint still bright and clean. 
The ceremonies attending the inter- 
ment of a woman were slightly dissim- 
ilar, the departed lady being provided 
with a basket of toilet requisites. 
These curious little models were bur- 
ied in accordance with the ancient 
Egyptian religious rites, in order to 
provide the departed one with the necessaries for 
their future life. One highly interesting discovery 
was made in the course of these excavations — an exact 
counterpart of the modern weaving reed as used in the 
mills at Wigan (England), the only difference being 
that the ancient Egyptians of 2300 B. C. used cane 
teeth instead of steel. 




A PLANING MACHINE FOR SHIPS' DECKS. 



Safety Device for Handling Plate Glass. 

After a piece of plate glass has been formed in the 
casting room of the factory, it is the custom to remove 
it by the combined efforts of a gang of men. Some- 
times, owing to a defect, which may not be noticeable 
except under the closest scrutiny, the glass collapses 
while it is being thus transported and such an acci- 
dent generally results in the death or injury of one 
or more of the men engaged in the transportation of 
the big sheet. By means of a new invention which 
lias been made by two workmen, Oscar Lewellen and 
John H. Schuck, of Kokomo, lnd., these plates will in 
the future be carried from the casting house by means 
of a machine which will not only do the work more 
quickly but be the means of saving the lives of many 

men which were 
formerly risked 
every time it was 
necessary to move 
one of these great 
pieces of glass. 
By the new device 
referred to, the 
plate will be lifted 
by pneumatic pres- 
sure, and it is de- 
signed by the in- 
ventors to equip a 
plant with such an 
installation that 
the plate will be 
carried through all 
of the various 
processes by this 
mechanical means 
and it will never 
be necessary to 
handle it by hu- 
man effort. 
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Mosquito Extermination. 

To the Editor of the Scientific American: 

I note in your issue of the 9th, under the heading 
"The Progress of Mosquito Extermination," that "it 
follows that the only remedy is to prevent the produc- 
tion of the pest." Is this true? No doubt if the ma- 
larial mosquito could be exterminated there would be 
an end to the propagation of malaria through this 
means, but it is not claimed, I understand, that the 
mosquito can, of itself, propagate the disease. It must 
first have had access to an infected person. Would it 
therefore not be much easier to protect the patient 
from the mosquito than to exterminate hordes of the 
latter? R. W. Burns. 

Great Falls, Montana, July 12, 1904. 



Myth of the Catalpa Tree. 

To the Editor of the Scientific American: 

During the past few years I have occasionally read 
with much interest articles in different publications 
concerning the wonderful value of this tree, and the 
great profits that will be derived from its propagation. 
While it is one of the finest shade trees, owing to its 
dense foliage of large leaves, frequently the size of a 
palm-leaf fan, and its great bunches of beautiful deli- 
cate-colored blossoms, I doubt the advisability of grow- 
ing them for revenue. 

I have two of them in my home lot; the oldest was 
planted fifty-one years ago, and the other is twenty-six 
years old. The former now measures five feet eight 
inches in circumference, equivalent to twenty-two and 
one-half inches in diameter, and nine feet to the low- 
est limb, above which it branches out in the most ir- 
regular shapes; the latter is thirteen and one-half 
inches in diameter, and seven feet to the first limb. 
This shows only an average annual increase in diame- 
ter of one-half inch, instead of double tbJs amount, as 
quoted recently by a prominent aboriculturist, 
who must have been dreaming, as our most rapid- 
growing trees, the willow and Cottonwood, do not 
come up to such a rating. 

In my yard I also have a walnut tree of about 
the same age and size of the youngest catalpa, 
which confirms my claim of the slow growth of 
the latter. My life has been spent in the States 
of Illinois, Indiana, and Missouri, where these 
trees are indigenous, and when a boy I have smok- 
ed their pods until my tongue was blistered, but 
never saw one that would make a telegraph or 
telephone pole, as claimed by the above-mentioned 
authority, owing to the crookedness above the 
lower limbs. 

From these facts they can only be used for 
fence posts and railroad ties, as the slight varia- 
tion in the color of their grain does not fit them 
for natural finished woodwork. Now let us figure 
out the profits for growing them for these pur- 
poses. My fifty-one-year-old tree will make two 
railroad ties, worth forty cents each hewed and 
delivered, more than one-half of which is cover- 
ed by the cost of the labor, so my two catalpas, 
if used for that purpose, would net. me about fifty cents. 
They might have been sold at ten cents each for six- 
inch fence posts when twelve years old. 

You can grow these trees less than twenty feet apart, 
or one hundred to the acre, which in twelve years will 
bring you a total of ten dollars for fence posts. For 
railroad ties you can plant sixty trees to the acre, 
worth after eighteen years about eleven dollars. After 
liberal allowance for the limbs for fuel, anyone can 
see the same amount of land put in grain will pay a 
much greater net profit. 

About seventeen years ago an enterprising person 
planted twenty acres in catalpa trees in a most favor- 
able location on the Mississippi River bottom lands, 
about twelve miles north of Hannibal, Mo., adjoining 
our railroad. I have ridden by this field frequently, 
and watched this experiment with much interest. He 
has recently sold his trees for fence posts, the returns 
of which paid him a little more than his taxes. If he 
had planted in corn annually, he could have made two 
thousand dollars net profit. S. E. Worrell. 



Are Pressmen Affected by Electricity from tlte 
Belts 1 

To the Editor of the Scientific American: 

I have given a good deal of thought during the past 
few years to a subject which I have had the intention 
for some time past of writing to you about. We are 
engaged in the printing and publishing business, and 
we have a pressroom in which electricity is the mo- 
tive power used. I have noted through a series of 
years the continual sapping of the nerve energy that 
seems to be in process among the young men who 
operate the presses. 

I have particularly in mind a young man who came 
to work for us about four years ago, at that time 
about twenty years of age, who worked with us for 
four years, and we considered him very dexterous and 
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a rapid worker, but during the time that he was with 
us his health suffered and slowly and gradually de- 
clined, until the past year he seemed barely able to 
keep at his day's task. Two months ago he left our 
employment and went to Boston, where he took up 
composition instead of presswork, and I was struck 
upon seeing him four weeks later with the marked 
improvement in the color of his complexion and the 
brightness of his eye in so very short a time. He is 
a very temperate young man, of good habits, and the 
decline I speak of I am sure could not be attributed 
to outside excess. 

We have had other men, strong and healthy, with a 
good firm grip on their nerves, who would not decline 
in spirit and energy, but would get all nerved up at 
their work and get so irritated that they would fairly 
kick things around without seeming to know exactly 
what they were mad about. Another young man I 
recall "was so sick at the stomach upon starting on 
the work that he could not stand up to the press and 
it has been an unfailing observation of mine that 
everyone who has worked at our presses has been af- 
fected in their health or their grip on their nerves, 
and I have wondered if it were not the electricity that 
had a great deal to do with it. One thing that has 
contributed to an affirmation of this thought is that 
the atmosphere always seems to be hot and surcharged 
so as to induce a sort of feverish feeling about the 
temples, and whenever one approaches near to the 
belts the electrical attraction will pull at the hair and 
make it stand out straight in their direction. If one 
just pass near them in a hurry a prickly sensation will 
be felt on the skin of the hand as it swings past, and 
if the finger be held on the belt a stream of actual 
electrical fire or animal magnetism will shoot from the 
finger to the belt. 

Another thing that has impressed me quite strongly 
was this: On two different occasions on a holiday I 
myself have been down to the office to run off some 
little card or something of a private nature for my 



BERGER DISINFECTING LAMP. 

wife or myself, and my wife has come down with me 
for company. She has a highly sensitive nervous 
temperament. Both times she took a chair and came 
out to be near where I was at work. But both times 
she got up and went off to an adjoining proofreader's 
room. Both times I urged that she come back and be 
near where I was, but she replied: "No; I think I'll 
stay in here." Upon further urging she replied: "No; 
I don't like to sit out there." I asked why, and she 
replied: "I don't know why, but I don't like it out 
there." Having practically this same conversation 
with her both times, it made quite a strong impression 
on me. 

I do not believe the electrical power is good for 
one's nerves and health, but I know that in factories 
where steam power is used there is very much the 
same electrical feeling to the atmosphere and the pul- 
leys have electrical attraction in the same way, but 
this makes me also think of a further fact that I am 
familiar with, though I do not know what the scien- 
tific explanation of it is. Corn ground in a grist mill 
that is run by steam will generate so much heat with- 
in itself or acquire the heat in some way from the 
machinery that it will burn and spoil itself, if left in 
large bulk after being ground; but corn ground in a 
water mill or mill run by water power will not heat 
itself or be affected in this way. 

These observations are enough to make me believe 
that there may be a great deal of difference in the 
healthfulness of different kinds of motive power. I 
would like to ask if it is a subject to which any atten- 
tion has ever been given, and if you are aware of any- 
thing that has ever been written on the subject. I 
have already written to one or two prominent special- 
ists on nervous diseases, but have not been able to 
find out that there is any literature on this subject in 
existence. If you can give me any information on 
the subject or any suggestions that will help me to 
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pursue it further, I shall be very grateful. I would 
also like to know what the reason is that grinding by 
steam power heats corn, whereas grinding by water 
power does not. 

If there are any of your numerous readers who have 
been interested in this subject of power I would be 
glad to hear from them. Albert W. Dennis. 

Salem, Mass., July 20, 1904. 



The Accident to Mr, Barton. 

The maiden ascent of the Barton airship, which was 
to have taken place early in the morning of July 4 
last, had to be abandoned, owing to an unfortunate 
accident which seriously injured the inventor. The 
gas bag was in course of inflation, the hydrogen for 
which was being generated in the usual manner by the 
decomposition of sulphuric acid with iron. The inven- 
tor was examining one of the gas retorts, when the 
cylinder suddenly exploded with terrific force. The 
inventor unfortunately received the full charge of the 
explosion in his face, his hair, eyebrows, and mus- 
tache being completely burned away. Furthermore, 
many steel splinters entered his eyes, completely blind- 
ing him. Dr. Barton was conveyed to his home on a 
stretcher, and it was found upon examination that his 
injuries, especially to his eyes, were of a very severe 
nature. It was at first feared that his eyesight was 
destroyed, but the steel splinters were successfully re- 
moved. Although he is now progressing favorably, 
some uncertainty exists as to whether his sight will 
be affected, and it will be some weeks before he can 
again superintend operations. The balloon fortunately 
was not injured by the concussion, and the work of 
inflation was continued. By the time the inventor is 
recovered, the airship will be in complete readiness 
for the first ascent. 




THE BERGER DISINFECTING LAMP. 

The object of the lamp that a Parisian inventor, 
named Berger, his introduced, is to produce a disinfec- 
tion through the disengagement of formic aldehyde 
and ozone resulting from the combustion of recti- 
fied alcohol, wood spirit, or a special product called 
ozoalcohol and containing essential oils distilled 
from labiate or myrtaceous plants. 

The lamp owes its wonderful properties to a 
mantle of secret composition. The lighting of it 
is accomplished very simply. A few drops of 
alcohol are spryikled upon the mantle and ignited. 
When the mantle becomes incandescent the flame 
is blown outi The incandescence is then kept up 
by means of alcohol supplied by the wick. 

The inventor recommends his apparatus for dis- 
infecting and deodorizing apartments, and especial- 
ly sick rooms. If the lamp disengages formic 
aldehyde and ozone, there could be nothing better; 
but does it not disengage also carbonic oxide, or 
at least carbonic acid? It seems difficult to burn 
a hydrocarbide without obtaining one at least of 
these gases, which are far from being hygienic. 

— m t % 1 m 

During the recent maneuvers between the sub- 
marine flotilla and the battleship squadrons of 
the British navy, some ingenious ruses were 
adopted by the former to mislead the latter, with 
conspicuous success. One of the most successful was 
the building of an exact replica of the conning tower 
and a short length of the top of the submarine, of 
canvas material. This was painted the same color as 
the submarine, and was attached to the top of the 
craft. The submarine then traveled toward one of 
the hostile vessels, and when within range and as con- 
spicuously as possible, the canvas structure was re- 
leased. It immediately floated to the surface of the 
water. Directly the submarine had discarded the mock 
structure it sank again, and completely altering its 
course approached the vessel from another quarter. 
The canvas xuse being conspicuous immediately at- 
tracted the warship's attention, and a severe' fire was 
directed upon it. While this firing was in progress 
the submarine arose again to the surface on the oppo- 
site side of the warship, and succeeded in launching 
a torpedo unobserved and at close range. The ruse 
was therefore completely successful. The possibility 
of catching submarine boats in steel nets was again 
shown, as recently described in the Scientific Am- 
erican. The nets were of an improved type, larger 
and considerably stronger than those previously em- 
ployed. The experiment, however, proved again suc- 
cessful, as the submarine after being caught in the 
net was so completely entangled that all its efforts 
to escape were futile. Several other novel attempts 
with other trapping and deceiving devices were carried 
out, but owing to their important nature the results, 
obtained were maintained a strict secret by the Ad- 
miralty. 

*--*-♦+*■ . 

Some interesting experiments to demonstrate the 
rotation of (he earth are to be carried out with mar- 
bles in the Pantheon at Paris. The marbles will be 
dropped from the cupola to the ground, and careful 
records of their deflections during their descent made.. 
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WHAT THE LOSS OF THE POET ARTHUR FLEET 

WOULD MEAN TO RUSSIA. 
In making a general statement of the relative 
strength ot the navies of the world, it is necessary to 
define clearly the basis on which such estimate is made. 
Otherwise, the comparison is apt to be misleading. A 
few months ago the Bureau of Intelligence of the 
United States navy made some valuable comparisons, 
based upon its own invaluable sources of information, 
in one of which the navies were compared on the basis 
of the number and displacement of warships actually 
completed on January 1, 1904, and the other on the 
basis of the number and displacement both of the 
warships actually completed and of those under con- 
struction at that date. It should be noted that in these 
estimates no account is taken of gunboats and other 
vessels of less than 1,000 tons displacement, nor do they 
include transports, dispatch vessels, converted mer- 
chant vessels or yachts, or obsolete cruisers. Vessels, 
moreover, that are authorized, but upon which no 
actual work of construction has been done, are excluded 
from the comparison. 

At the outset, attention should be drawn to the fact 
that although the United States has a most liberal pro- 
gramme of construction in hand, the great delay in 
completing our ships causes us to make a relatively 
poor showing in a comparison of vessels actually com- 
pleted, the United States coming fifth on the list and 
below Russia and Germany. Furthermore, were the 
vessels which are now building for the various navies 
of the world completed, the United States ,would move 
up from fifth to third position, with Germany fourth 
and Russia fifth. About a month after the publication 
of these tables by the Bureau of Intelligence, the war 
between Russia and Japan opened with the loss of 
several vessels of the Russian navy, and such serious 
damage to others, that they must of necessity be de- 
ducted from the total available ships of the navy. This 
has been done by reckoning the battleship "Petropav- 
lovsk," the cruisers "Variag" and "Boyarin," the tor- 
pedo transport "Yenesei," and the gunboat "Korietz" 
as hopelessly lost. If the battleships "Czarevitch," 
"Retvizan," and "Pobieda," and cruiser "Pallada," 
which, after having been repaired sufficiently to become 
once more an active fleet, were to be destroyed either 
by the Russians themselves, to avoid their falling 
into Japanese hands, or by. the Japanese in a sea fight, 
the subtraction of this tonnage of about 70,000 from 
the Russian total would cause Russia to drop from 
third to fourth position, Germany taking her place in 
the relative standing of the navies as they now are. 
The same transposition has to be made in the table 
showing the comparative strength of the navies, were 
the ships that are now building completed, Germany 
coming"~ fourth, or next to the United States, and 
Russia fifth. 

It would be mere guesswork to endeavor to modify 
the second comparison by the losses which may occur 
to both the Russians and Japanese before the war is 
ended. If the Baltic fleet should, be sent out, and suc- 
ceed in raising the siege of Port Arthur, there might 
be a great naval engagement, attended with such a 
serious loss of Japanese ships, as would throw back 
the development of this, the youngest among the 
navies, for a full decade. On the other hand, if, as 
now begins to look possible, the Baltic fleet be not sent 
out, it is likely that Port Arthur and Vladivostock 
will be captured, and the whole Asiatic fleet of Russia 
destroyed or taken. If this should occur, it would in- 
volve the loss of the -cream of the Russian navy, since 
for the past few years, the new Russian ships, as they 
have been completed, have been dispatched to the Far 
East. The total loss would include seven battleships, 
four armored cruisers, seven protected cruisers, and a 
few gunboats, making a total of about 170,000 tons. In 
this case the Russian total, if all ships now under 
construction were completed, would be about 388,875 
tons. She would still rank fifth in point of displace- 
ment, or about 60,000 tons larger than Italy, but a long 
way below. the next? nation, Germany. This, however, 
is mere speculation; and we have only changed the 
figures of the tables of the Bureau of Intelligence so 
far as they are actually affected by the war, to the ex- 
tent of including in the totals for Japan the two 
cruisers purchased from Chile, and by subtracting 
from the Russian totals the vessels known to be lost 
or seriously disabled. 

RELATIVE STRENGTH TN WARSHIPS. JANUARY 1. 1904. 



To-day. 


If all ships now building were 
completed. 


1, Great Britain. . . 

2. Prance 


Tons. 

1,516.040 

576,108 

387,874 
346,458 
294,405 
258,838 
243,586 ! 


1. 

2. 
3. 

4. 
"). 
6. 


Great Britain . . . 

France 

United States. .. 


Tons. 
1,867.210 

755,757 
616,275 
505,619 




488,732 






329.259 


7. Japan 




253,681 







completed. Bach navy is represented by a typical 
battleship of that navy, the size of the battleships cor- 
responding to the relative strength of the navies. In 
each case the basis of comparison is a battleship repre- 
senting by its size the total tonnage of vessels built 
and building for Great Britain, namely, 1,867,250 tons. 
In the upper engraving the vessels are imposed one 
above the other in order of their size, and in the lower 
engraving they are shown bow on. The next largest 
total to that of Great Britain is that of France, 755,757 
tons; then comes the United States with 616,275 tons; 
Germany, with 505,619 tons; Russia, 488,732 tons; 
Italy, 329,257 tons; and Japan, with 253,681 tons. 

Of course, it must be understood that these figures 
are a guide to the future standing of the navies of the 
world, say in four or five years from the present time, 
only if we suppose that the relative rate of building 
an. the relative liberality of appropriations for new 
construction remain the same. Thus, if our own con- 
tractors are as slow in completing ships as they have 
been in the past, where construction has lagged from 
one to three years behind contract dates, we might find 
ourselves in the fourth instead of the third position; 
and, therefore, the value of the flattering estimate of 
our future naval standing, shown by these tables, will 
be dependent very largely upon considerable increase 
in the punctuality with which contracts for naval ships 
are completed. 



will be that only two bags, instead of four, will have to 
be inserted in the gun, and thus the rapidity of Are can 
be increased. 



An Interesting Utilization of the Cooper Hewitt 
Light. 

A series of remarkable moving pictures has been 
recently secured at the plant of a prominent Pittsburg 
machine company by the American Mutoscope and Bio- 
graph Company with the aid of the Cooper Hewitt 
light. These pictures were taken for exhibition in St. 
Louis in the private auditorium of the company on the 
Fair grounds. When "moving pictures" of the Jeffries- 
Sharkey heavyweight contest at Coney Island were 
taken the scene was an arena interior. The ring was 
cut down to 20 feet, and 400 arc lamps were strung 
above it, the heat from which caused the combatants 
much discomfort. In several of the pictures in ques- 
tion the entire length of a quarter-mile aisle is shown, 
and at no time were more than sixty-four of the mer- 
cury vapor tubes used. The camera was placed on a 
platform fifteen feet from the ground, suspended from 
an electric traveling . crane. The crane was moved 
slowly down the long aisle about 50 feet in the rear 
of the Cooper Hewitt lamps, the latter being also sus- 
pended from a traveling crane moving at equal speed. 
So far as possible in the taking of these pictures, any 
sunlight through the glass skylights of shops was 
taken advantage of, but it is not safe to depend very 
much upon the help of the sun in a moving picture 
which is four or Ave minutes in the taking. The sixty- 
four lamp tubes were hung in sets of eight, in eight 
frames. They required only 30 to 40 kilowatts, or 
about one-fifth of the energy consumed by the four 
hundred arc lamps referred to above. The camera 
made fifteen exposures a second, or nine hundred to 
the minute. Among the more interesting pictures are 
the welding of a ten-foot ring for an electric generator, 
the railway motor aisle, the forging of a ten-ton steel 
crank-shaft by a thirty-ton steam hammer, one of the 
eight main quarter-mile aisles devoted to the construc- 
tion of big power types and a six-minute view of em- 
ployes leaving one of the shops in East Pittsburg. 



The engravings on the front page of this issue 
represent the comparative strength of the navies of 
the world, were all the ships now Under construction 



Death of Dr. Isaac Roberts. 

Dr. Isaac Roberts, well known as a geologist and 
astronomer, died at Crowborough, England, July 18. 

The original investigations of Dr. Roberts in the do- 
main of astronomy have added largely to man's knowl- 
edge of the stars, clusters, nebulaa, and the .structure 
of the universe. 

The honorary degree of doctor of sciences was con- 
ferred upon him by the University of Dublin in 1892. 
In 1895 he was awarded the gold medal of the Royal 
Astronomical Society, on the council of which he 
had served for several years. He bore the titles of 
Fellow of the Royal Society, Feliow of the Royal As- 
tronomical Society, and Fellow of the Geological So- 
ciety. 

Since 1890 his investigations had been continued 
at his observatory at Starfleld. Two quarto volumes 
of his "Photographs of Stars," "Star Clusters," and 
"Nebulae," with scientific deductions founded upon 
them, were published in 1893 and 1900. 

Experiments have begun at the United States prov- 
ing ground, Indian Head, with several kinds of smoke- 
less powder. The preference tlius far seems to be for 
the macaroni-shaped powder, which comes in strips, 
rather than for the flat powder. An endeavor will be 
»nade to find a satisfactory ammunition bag, possibly 
of smokeless powder cloth and twice as long as the 
present bag. If smokeless powder can be made witll 
success in 40-inch strips the larger-sized bag will be 
adopted for use in the navy. The advantage of this 



Electrical Notes. 

The Neu-Catrice lamp was introduced to the notice 
of the mining fraternity at a recent meeting of the 
Institution of Mining Engineers. It has small ac- 
cumulators, two cells in all, and the electrolyte is con- 
tained in such a way that the lamp can be held in any 
position without spilling the fluid. Small charging 
plugs are provided, and the lamp can only be lighted 
when a small shutter — connected with the switch — 
is closed and the charging plug withdrawn. In one 
size the whole apparatus weighs rather less than 4 
pounds, and gives 0.8 candle power for 11 hours; a 
larger size weighs 5 pounds, and gives 1 candle power 
for 15 hours. A special charging table is used, on 
which the lamps — connected in series — are charged 
daily by the colliery dynamo. The cost of mainten- 
ance has been found, at the Bruay collieries, to amount 
to one halfpenny per lamp per diem. The total work- 
ing cost of electric mining lamps has been found to 
be seventy-five cents per lamp per annum more than that 
of the ordinary oil lamp; but this does not seem to be 
a high price to pay as an insurance against explosion 
in mines, more especially in cases where the atmos- 
phere is dangerous. — Electrical Magazine. 

A new kind of microphone was recently described 
by the inventor, M. Tariel, before the French Physical 
Society. The novel feature of the instrument is the 
special way of preparing the carbon grains and other 
similar bodies. After taking carbon plates ^nly 0.15 
to 0.2 millimeter in thickness, having a perfectly piano 
and polished surface, and breaking them by hand into 
small pieces, the fragments are passed through a sievo, 
the meshes of which can be traversed only by particles 
of less than 1 millimeter. This powder is introduced 
into a microphone, arranged as follows: A movable 
electrode, constituted by a carbon plate of the same 
thickness as the particles, is connected with one of 
the terminals of the telephone line, while the other 
electrode is formed of a carbon block in the neighbor- 
hood of which the particles are placed; this electrode 
is arranged on a thin carbon plate, to which the other 
wire of the line is connected. The distance separating 
the electrode is just 1-10 millimeter, the whole being 
solidly fixed in a ebonite box. The following merits 
are claimed for this new device: On account of the 
great number of contacts between the plane and light 
particles used, the apparatus is highly sensitive. The 
vibrating surface is diminished as compared with 
other types of microphone, and there are no insulating 
bodies retarding the vibrations between the two elec- 
trodes, such as felt, wool, etc. There are further no 
polarization phenomena, and the apparatus will not 
give rise to the production of electric arcs. It will 
finally be possible to construct microphones of smaller 
weight, smaller dimensions, and at the same time of 
a sensitiveness at least identical with that of other 
types of apparatus. When connecting with this micro- 
phone a small receiver, the terminal of which is intro- 
duced into the hearing circuit, a complete microtele- 
phonic apparatus of the minimal weight of 27 
grammss is obtained, which can be held to the ear by 
means of a spring. 



The Current Supplement. 

The current Supplement, No. 1491, opens with a 
copiously illustrated article on modern coal-hoisting 
apparatus. Prof. H. L. Callendar describes some in- 
structive experiments on an air-cooled petrol motor. 
Scientific experiments on this type of engine have been 
comparatively few, for which reason Prof. Callendar's 
work is all the more valuable. Mr. Richard K. Meade 
exposes the fallacy of the tests ordinarily applied to 
Portland cement. In an interesting article entitled 
'"Striking Objects Found at Carthage," the Paris cor- 
respondent of the Scientific American describes some 
noteworthy archeological discoveries. The N-rays are 
again made the subject of some discussion. It will be 
remembered that Dr. H. W. Wiley, of the United States 
Department of Agriculture, some time ago began a 
series of elaborate experiments, for the purpose of de- 
termining the effect of well-known preservatives upon 
food, among them borax. The experiments have now 
been concluded. A digest of Dr. Wiley's report is 
published in the current Supplement, and will doubt- 
less be read with considerable interest. Mr. Emile 
Guarini begins a series of articles on the electro-' 
metallurgy of steel, which may well be considered a 
most exhaustive review of the entire subject. Al- 
though the present installment is unillustrated, the 
articles that will follow will be exceptionally well illus- 
trated with diagrams and photographs. The Paris 
correspondent of the Scientific American continues 
his technical description of the racing cars in the 
Gordon Bennett Cup Race, describing in this install- 
ment the Mors car, the Belgian Pipe car, and Mr. 
Edge's Napier car. 
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ELECTROSTATIC ILLUMINATIONS: INTERESTING EX- 
FERIMENTS EOR THE INDUCTION MACHINE. 

BY HOWARD B. DA] LEY. 

Among the multitude of attractive experimental pos- 
sibilities suggested by high-tension electricity, there 
is no class of phenomena susceptible of more interest- 
ing treatment, or in whose development lies fairer 
promise of gratifying result from simple apparatus, 
than the beautiful luminous effects of the static dis- 
charge over interrupted conductors. A certain few 
pleasing experiments of this character have long 
formed a familiar subject of illustration in most of 
the older works on physics; however, very little recent 
effort toward any amplification of these beautiful 
effects has been made. 

Ordinarily, in such experiments the conductor re- 
mains at rest, its cut spaces illumined by the electric 
discharge, the value of the result as a spectacle depend- 
ing upon the necessarily limited disposition that can 
be made of the luminous conductor; but by arranging 
the latter to be kept in rapid motion, so as to call 
into play the phenomenon of persistence of vision, this 
form of experiment becomes at once susceptive of some 
exceedingly fine adaptations. 

To those having at hand a good static machine the 
illumination of such objects as wine glasses, vases, 
lamp chimneys or any symmetrical glass object of this 
sort becomes easy, and constitutes one of the most 
beautiful of all the varied line of possible visual effects. 
Fig. 1 suggests the method of arranging such articles 
for illumination. In the example illustrated a large 
goblet of thin glass is held by three small screws upon 
a revolving platform having upon its under side a 
small grooved pulley which is belted for moderately 
rapid rotation to a suitable hand wheel. A single nar- 
row strip of tinfoil, 1-16 of an inch wide, is cemented 
over (he glass with thick shellac varnish as follows: 
Starting under the goblet at the spindle of the whirl- 
ing table, with 
which it makes 
contact, the 
strip proceeds to 
the edge of thu 
foot of the glass, 
which it follows 
for perhaps an 
inch; thence in 
a curved line 
across the base 
to the stem, 
which it ascends 
in a straight 
path; then, over 
the bowl of the 
goblet in a 
somewhat sinu- 
ous course to 
the .upper rim, 
after following 
which for about 
one-third its cir- 
cumference it 
descends upon 
the inside, and 
terminates i n 
the center at the 
bottom. All that 
portion of the tinfoil on the outside and along the 
upper rim is divided every eighth of an inch with a 
knife point, those parts within and under the goblet 
being left intact. The divisions should be carefully 
gone over and examined to see that they are all per- 
fect and of sufficient width to insure a good bright 
spark at each break when the current from a Wims- 
hurst machine is passed through the foil. 
Current is led into the strip through binding 
posts attached respectively to the supporting 
spindle of the whirling table, and to the foot 
of a vertical conducting standard formed of 
brass tubing, rising from the base of the ap- 
paratus at some distance from the goblet. The 
curved upper part of the standard, formed of 
thick wire, is made removable to allow of 
changing the object to be exhibited, one end 
fitting into the brass tube, the other ter- 
minating in a fine, straight, stiff wire that ex- 
tends down inside of the goblet, nearly touch- 
ing the end of the tinfoil strip. A piece of 
glass tubing covers the lower part of the 
standard for purposes of insulation. When 
the glass is whirled rapidly with the static 
discharge passing over it in a darkened room, 
the effect is one of exceeding beauty. Sur- 
rounding objects and even the substance of 
the goblet itself are invisible. Nothing is 
seen but the brilliantly luminous strip, multi- 
plied many times by persistence of vision, and 
seeming to cover the whole glass at once, 
studding it most beautifully all over with in- 
numerable jewels of sparkling light. Some 
idea of the general aspect of the experiment 
may be gained from the second illustration, 



The ornamental irregularity seen around the peri- 
phery of the foot of the goblet is obtained by cutting 
out of that portion of the tinfoil following the edge a 
section about % of an inch long, producing at this 
point a spark longer and brighter than the others. The 
same might be done with the upper rim if desired. 
Should it be desirable to produce these results on a 




Fig-. 2— LUMINOUS GOBLET. 




Fig. 3.— DIAGRAM SHOWING APPARATUS EMPLOYED. 

larger scale, such objects as fish globes, show domes, 
large bottles, etc., may be used, the style of decoration 
being capable of considerable variation through the 
disposal of the luminous strip. 

One of the finest of luminous optical effects with 
which persistence of vision has to do is that known as 
"Gassiot's wheel," produced by the rotation of a single 
Geissler tube. Owing, however, to the fragility and 
expensiveness of Geissler tubes and the difficulty of 
mounting them safely for rotation, the spectacle is 
rarely exhibited. A beautiful modification of this ex- 
periment, utilizing the interrupted conductor, and hav- 
ing the advantage of simplicity and substantialness, 
will be understood from Pig. 3. A thin, smooth, well- 
shellaced board, B, 24 inches long, is mounted at its 
middle on a metallic shaft so as to be capable of rapid 
rotation edgewise. On the back of the board at each 
end are screwed two small plates of sheet brass to 
which is soldered, in such a manner as to be concentric 
with the shaft, a ring, R, of stiff wire, about equal in 
diameter to the length of the board. A narrow tinfoil 
conductor, F, divided at ^-inch intervals, is laid on 
one half the board in some fanciful shape, insulating 
with thick, transparent mica wherever the foil crosses 
or returns upon itself. The ends of the strip make 
contact with the shaft and ring respectively. From the 
opposite poles, P and P', of an influence machine wires 
are run, one direct to the shaft and the other through 
an adjustable spark gap to a stationary spring, 8, of 
thin leaf copper, or a small tinsel brush, bearing lightly 
against R. When the board is whirled in the dark 
with the static discharge in action, there appears a 
magnificent, brilliant, many-armed star of generous 
size. The original of the photograph, Fig. 4, produced 
in this manner with a large generator, was over three 
feet across. Exquisite color effects may be secured by 
placing over different portions of the luminous con- 
ductor pieces of mica stained thickly with transparent 
water colors, such as are used for coloring lantern 
slides, photographs, etc. The speed of rotation for the 
above experiments should approximate 450 turns per 
minute to insure good persistence effects. 

The spark fulfills an important function in all inter- 



rupted conductor experiments, especially those in 
which the conductor is to be rotated. Evidently, in 
the latter class, the spark discharge from the influence 
machine must occur at regular time intervals, or the 
elements of the luminous figure will not appear evenly 
spaced. The gap operates to effect the necessary 
steadiness of discharge, besides adding greatly to its 
brilliancy. It also increases materially the power of 
the generator to overcome a given resistance. Through 
its use, in conjunction with the two small Leyden jars 
of a medium-sized Wimshurst machine, the writer has 
been able to send with ease an apparently continuous 
discharge entirely around a room fifteen feet square 
over a tinfoil conductor divided every two inches, the 
same being shellaced directly on to the wall paper 
near the ceiling, the latter also carrying as a center- 
piece a large circle, similarly made, over four feet in 
diameter. To an observer seeing it for the first time, 
this effect is novel and surprising. The whole atmos- 
phere seems aglow with a subdued, mist-like radiance — 
pale, shimmering, and weird. The gap should be ar- 
ranged between two large, rounded surfaces, such as 
smooth metal or foil-covered wooden balls, 2 >/•> inches 
or more in diameter, one of them on a sliding rod for 
adjustment. 



Acid-proof Kiibbcr GoodM. 

Dr. C. 0. Weber says, in the India Rubber Journal, 
that pure vulcanized rubber is very little acted upon 
by acids; the less pure the smaller the capability of 
the rubber to absorb aqueous liquids. It is well known 
that Para rubber on prolonged immersion in water 
will eventually be found to have absorbed from 24 to 
28 per cent of water. On testing different brands of 
rubber in this respect, it is soon found that they ex- 
hibit great differences in their capability of absorbing 
water, and it is also found that this variation very 
closely follows the percentage of resinous matter con- 
tained in the various brands. This should not, how- 
ever, be taken to amount to a recommendation to use, 
in the manufacture of acid-proof goods, resinous, low- 





Fig. 4.— COLORED ELECTRIC STAR PRODUCED "WITH 
INTERRUPTED CONDUCTOR. 

class rubbers only. This would in so far be a mistake, 
as the rubber substance proper of the low-class rubbers 
is itself much more readily affected by the above-named 
acids than the high-class rubbers, notably Para. But 
this observation of the decreased capability of low- 
grade rubbers to absorb water clearly indicates the 
line to be followed in the production of acid-proof 
goods. It will, indeed, be found that mixings 
of Para with resins show a very much de- 
creased capability of water absorption, but 
there are, as a matter of fact, several sub- 
stances which prove far more efficient in this 
respect than the resftis and which at the 
same time are less objectionable for com- 
pounding purposes than the latter. These 
substances are paraffin wax, ceresin, mixtures 
of paraffin wax and heavy mineral oils, and, 
better still, the products obtainable by treat- 
ing paraffin wax with sulphur. 



Eig. 1.— GOBLET MOUNTED FOR ILLUMINATION. 



Cold Storage of A pplrw. 

The conditions under which the prolonged 
storage of apples may be successfully carried 
out has been studied during the past two 
years by the United States Department of 
Agriculture, and the cold storage of apples 
has now made this fruit available practically 
the whole year round. Several hundred dif- 
ferent varieties were stored in order to make 
the tests. It appears that there is no diffi- 
culty whatever in storing apples in the aut- 
umn and keeping them until la j :j in the fol- 
lowing spring. All that is apparently neces- 
sary is to keep an equable temperature; just 
about freezing point is the most satisfactory. 
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THE WORK OP A WESTERN CYCLONE. 

BY DAT ALLEN WILI.EY. 

The wind storms which so frequently pass over 
various parts of the West in the form of cyclones 
or tornadoes have produced some curious results in 
damaging structures, but it is a question if any disas- 
ter of this kind has ever left more remarkable wrecks 
in its path than that from which the town of St. 
Charles, Minn., suffered. St. Charles is located in 
Winona County in the extreme southeastern portion 
of the State, about twenty miles from Rochester and 



rapidly-rising temperature, while it was noticed that 
the barometer was falling with equal rapidity. The 
atmosphere became so "thick," to use the expression 
of an eye-witness, that the sun was completely ob- 
scured by noon, and the town was enshrouded in dark- 
ness as dense as if it were midnight. 

It was calculated that the cyclone which developed 
did not last over one minute, being followed by vivid 
flashes of lightning which accompanied a hail storm, 
then a heavy rain. The entire disturbance, however, 
did not last over five minutes, when the clouds dis- 



prised a main building with two side wings, a small 
addition in front and a diagonal addition in the rear. 
The brick walls were reinforced with heavy stone at 
the corners, while the roof was of metal. Every pane 
of glass in the main portion was demolished with the 
exception of two. A ■ portion of the roof was com- 
pletely lifted off, one sheet of metal being blown 
against a small tree with such force as literally to cut 
the trunk in two. Fortunately the school children 
were at their homes at lunch, and no one was injured 
in the building. One of the upper floors of the school 
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Building- Containing the Dentist's Office. The Room on ihe Right was Occupied by 
the Dentist. He was Thrown Through the Wall at the Left and Killed. 



The Wrecked Schoolhouse, Showing the Damage Done to the Upper 

Portion. 




Scene at the Railway Station, Showing the Ruins of the Depot and What is Left of the Grain Elevator. 

THE WORK OF A WESTERN CYCLONE. 



neftr the Mississippi River. It is a typical northwest- 
ern community, having about 1,500 population. It is 
the market for a rather extensive farming region, and 
in addition to storehouses, includes a grain elevator, 
a flouring mill, a furniture factory, and several other 
industries. Nearly all of the stores were built of 
brick, as well as the schoolhouse, which was the most 
substantial structure in the town. 

The day of the disaster was clear and sunny until 
about 10 o'clock in the forenoon, when light clouds 
began to obscure the sun. The mercury indicated a 



appeared, the rest of the day being as bright and 
clear as before the disaster. 

So wide was the track of the cyclone, that every 
building in the community but three suffered more or 
less from its violence, although there are about two 
hundred structures in the town. While several of the 
smaller dwellings were leveled to the ground, many 
of the other buildings were left standing in various 
conditions, although the walls of most of them were 
so weakened as to require rebuilding. The public 
schoolhouse, as will be seen by the illustration, corn- 



Ik Flouring Mill Lifted Off Its Foundation. 



was actually blown out of the rear portion, and the 
furniture with it, but the rooms on the lower flo»r 
were but little injured. 

On the main street Mr. George Jesson, a dentist, 
had an office in the second story of a frame building. 
It is stated that he was working with a patient when 
the cyclone struck the town. As the illustration 
shows, the front wall of the upper portion of the build- 
ing was ripped off. The wind current actually forced 
the two men through the side of the building, killing 
the dentist and severely injuring the patient. The 
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hole through which they were thrown la shown at the 

left of the picture. Near by stood a furniture ware- 
house, having front and side walls of brick, while the 
floors were supported by heavy wooden beams. The 
warehouse was practically demolished, and most of 
its contents, including beds, mattresses, bureaus, and 
other furniture, ruined. In one of the apartments was 
stored five hundred chairs. Apparently the force of 
the storm was spent in this portion of the warehouse, 
for every chair was actually blown out of it, some of 
them being found several hundred feet avay. Nearly 
all of the chairs were more or less broken. 

The elevator was located near the track of the rail- 
road, adjacent to the depot. It was substantially built, 
having a framework of dovetailed timbers covered on 
the outside with heavy planking. It was nearly filled 
with grain awaiting shipment, and at the time of the 
disaster, several cars were being loaded. In spite oE 
its heavy contents, which acted as so much ballast, 
the sides of the elevator formed such resistance to the 
force of the wind that it was moved about twenty feet 
from its foundation and the top blown off. The down- 
ward suction of the air current apparently produced a 
centrifugal motion inside, which removed most of the 
grain, some of it being found afterward a mile away. 
A train of about twenty box and flat cars stood on a 
siding near the station. One of the box cars, which 
was loaded with flour, was lifted from the rails, 
crushed like an eggshell, and the flour spread over an 
area of several hundred feet, the ground appearing 
ac if covered with snow. Near the carload of flour was 
coupled a flat car loaded with lum- 
ber, every piece of which was blown 
off. The depot was reduced to a 
mere mass of wreckage, which can 
be seen in the illustration in front 
of the elevator. 

Next to the sciioolhouse, the 
flour-mill referred to was the larg- 
est structure in the town. It was 
built of wood, with gable roof sur- 
mounted by a cupola, and formed a 
target for the missiles of various 
kinds blown through the air. Pieces 
of wood varying from planks a foot 
in width and an inch in thickness 
to mere splinters, stuck in the sides 
and roof. Strange to say, the mill 
itself was but little damaged, al- 
though it is almost a total loss, for 
the reason that it was lifted up and 
carried nearly fifty feet from its 
foundation, and could not be re- 
placed. In a number of instances 
two-story dwellings were lifted and 
thrown on their sides, and in one 
case a house was literally forced to 
turn a half somersault, as an ath- 
lete would say, being found lying 
on the roof timbers, the roof itself 
having been crushed in. 

Considering the damage done by 
the storm, the loss of life was re- 
markably small. Nine persons 
were killed, while four were fatally 
injured, but a number of people 
escaped death and injury almost mi- 
raculously. Mrs. L. Sheridan re- 
sided on the second floor of a 
building on the main street. The 

lower part was used as a store. She was sitting in 
the front room when' the cyclone came up. The front 
wall was torn away from the building from founda- 
tion to roof, leaving the roof and floors without any 
support on the side damaged. Mrs. Sheridan had the 
presence of mind to rush down stairs and out of the 
building just in time to escape being caught in its 
ruins, for the rest of the structure fell a moment after- 
ward. A' Mrs. Drew and two children were in their 
home — a frame dwelling two and a half stories high. 
The house was carried a distance of seventy-five feet, 
as verified by measurements made after the disaster, 
but none of the inmates was injured, although they 
were thrown to the floor of the room in which they 
were sitting. The roof of the house was torn off and 
lodged in a grove several hundred feet distant. 
The direction of the cyclone was such that a remark- 
ably large number of stores and residences were dam- 
aged by the front walls being torn off, most of them 
collapsing as a result of the injury. One of the larger 
dwellings, owned by Christopher Lorensen, was left 
unharmed by the cyclone itself. About five hundred 
feet from it, however, stood a small shed built of 
heavy planks surrounding a well. This was thrown 
against the side of the Lorensen house with such force 
that it passed through the outer wall of boards and 
the lath and plaster which lined the interior, not stop- 
ping until it had struck the opposite wall, and partly 
breaking through it 

This was one of the numerous freaks of the cyclone. 
In another instance a case containing about twenty 
bottles of mineral water was blown out of a saloon 



into the basement of a building across the street, and 
when picked up but two bottles were found broken. 
When the work of rescuing the victims began, the peo- 
ple who hurried to the ruins were attracted to one 
spot by the howling of a dog, which they found alive 
although buried under a pile of brick and timbers, the 
timbers lying in such a way as to keep the weight 
from the animal. It was clasped tightly in the arms 
of its owner, who had evidently met instant death, 
being crushed by the timber which had saved the 
dog's life. 

Probably the enormous force of the air current was 
more strikingly displayed by its effect on the opera 
house than even in the wreckage of the town. This 
was also built of wood, the sides being inclosed with thin 
clapboards nailed upon scantling. Although it was 
directly in the pathiof the cyclone, the principal dam- 
age done to the building was by pieces of wood in 
various forms, which were hurled through the air. A 
score of such missiles as strips of planking two inches 
in thickness, boards, and limbs of trees were found 
sticking out the side exposed to the storm, like arrows 
driven into a target. 



A SECTION OF THE HUDSON RIVER TUNNEL AT THE 
WORLD'S FAIR. 

BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

The exhibit of the Pennsylvania Railroad Company 
at St. Louis includes an actual section of the Pennsyl- 
vania Tunnel that is being built beneath the Hudson 
River. When the Fair is over, this section will be 



ate, to carry the tunnel through a river mud and silt 
that are of such consistency that the question of the 
stability and perfect alignment of the tunnel calls for 
special study. Although the silt is sufficiently firm to 
preserve the tunnel itself in perfect alignment, it was 
considered by Mr. Jacobs that provision should be 
made for carrying the moving train loads independ- 
ently of the tunnel shell. It was considered that if 
the heavy Pullman trains, weighing with their loco- 
motives as much as 600 to 700 tons, were allowed to 
bear directly upon the shell of the tunnel, their weight 
and impact might produce a settlement and set up 
bending stresses that would result in fracture and 
leakage. The problem will be solved by driving a 
line of very massive cast-iron screw piles through the 
floor of the tubes, at 15-foot intervals, with their heads 
projecting within the tubes, and capping the piles with 
a system of heavy transverse girders and longitudinal 
stringers, upon which the track rails will be laid. The 
heavy load and severe impacts of the trains will thus 
be received by the piles, and should there be any slight 
settlement of the piles under load, the movement 
would not affect the tubes, which would serve their 
proper purpose as an envelope for the protection of the 
trains. The piles will be driven either to rock or to a 
bearing capable of sustaining a predetermined load. 
Of the 24,049 feet of cast-iron single-track tunnel, 12,- 
174 feet will be reinforced with screw piles. 




A Section of the Pennsylvania Hudson River Tunnel at the World's tair, With Section of Day 

Coach Inside. 



taken down, and ultimately it will be built into place 
in the river mud. The section is made up of eight 
complete rings, each 2 feet. 6 inches long, making a 
total length of 20 feet. Through the bottom of the 
shell project two of the cylindrical cast-iron piles, and 
upon them is supported a section of the track floor- 
beams and stringers, with the ties and rails and third 
rail in position. The piles are to pass through the 
floor with a sliding fit. They will be carried, every- 
where, down to rock, and consequently the load of the 
moving trains will be carried directly by the stringers 
as a bridge and by the piles as bridge piers, none of 
the shock or vibrations of the trains coming upon the 
tunnel tube, which will act merely as a protecting 
envelope for the trains. 

The interior of the shell is lined with concrete, and 
a mass of the same material is formed at the sides of 
the tunnel up to the level of the car windows, thus 
providing two footpaths, along which passengers may 
walk in case of a breakdown of the train. The man 
in the photograph shows that there is ample room for 
this promenade. 

Within the concrete mass are embedded the electric 
conduits. One of the block signals is shown adjacent 
to the man above referred to. 

The interior of the tunnel is filled by a full-sized 
section of a first-class day coach of the Pennsylvania 
standard size, and in fact the whole exhibit is com- 
plete in every respect to the smallest detail. 

In passing below the North River, it will be neces- 
sary, in order to avoid going to a depth which would 
involve heavy grades that would be expensive to oper-f 



Docs Body Make Brain ? 
In a recent number of the Contemporary Review 
appears a forcible and suggestive 
paper on "Play as an Education," 
by Woods Hutchinson. His chief 
contention is that the progress of 
investigation in the field of psycho- 
physics continues more and more 
decidedly to indicate that the or- 
ganization of the brain is bound up 
so closely with muscular activities 
that no educational scheme can be 
rightly based on a plan which does 
not take full cognizance of this 
fact. In the hydra the nervous 
organization consists simply of 
fibers which assist in securing food; 
there is no brain. In the starfish, 
the brain, if brain it can be called, 
is only a double ring of nerves 
about the mouth. As we ascend 
the scale of animal life we find sim- 
ilar rings about the nose and eye. 
The locus of these rings determines 
the capital of the body-state, and 
all the rest of the territory includ- 
ed in the area of the animal hastens 
to get a representation there. Such 
is the genesis of the brain. If 
these observations be sound, it may 
be inferred that the more complex 
and delicate the muscular life, the 
more complex and delicate will be 
the structure of the brain- and the 
greater its intellectual power. 
This conclusion is supported by a 
study of the play of animals. The 
simplest organisms have no period 
of play. The frog has no play time. 
Birds have little. In this respect 
dogs and cats are their superiors in 
a degree commensurate with their superior intelli- 
gence. While the child plays he is organizing his 
brain; it is growing; he is gaining the power which in 
after years will enable him. successfully to cope with 
situations demanding a well-trained mind. The lesson 
which lurks in this conclusion for teachers and school 
authorities may be condensed into a phrase: Shorter 
hours of study, and public school playgrounds every- 
where. The latter should be under school supervision 
and should be recognized as an integral factor in edu- 
cation, not merely tolerated as a necessary evil or re- 
garded as a side-issue. Athletics should likewise be 
cordially recognized as an essential part and force in 
the curriculum. 



Ancient Fluorspar Ifline. 

The Blue John mine, at Castleton, Derbyshire, is 
famous for its beautiful fluorspar. Antiquaries have 
established the fact that the occurrence of this spar 
was known to the Romans, who found it probably while 
working the hills for lead. Anything that did not 
contain lead, the Romans threw to one side as worth- 
less; and thus it was that quite recently, in a tunnel 
communicating with a shaft made by the ancient 
adventurers, the proprietors of the mine found one of 
the biggest and finest specimens of the rare mineral 
ever seen — a mass that bad been placed there by the 
Romans nearly 2,000 years ago. The largest vase ever 
made from fluorspar is in the Chatsworth sculpture 
gallery, but, it is said the lump just found might be 
worked into one to rival even that of the Duke of 
Devonshire.— Eng. and Mining Journal. 
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A TRAPDOOR SPIDER. 

BY C. E. HUTCHINSON. 

In many parts of California may be found in great 
numbers nests of the large trapdoor spider, Bothriocyr- 
tum californicum* The plow has been very destruct- 
ive of these, but the writer once estimated that, in a 
certain locality long unfilled, there were in a single 
acre as many nests of large size as there were square 
yards, while the very small ones, detected with diffi- 
culty, were far more numerous. Any but a close ob- 
server might walk over fields where these are com- 
mon without observing a single abode, so perfectly 
does the door simulate the ground surface, especially 
when rains are frequent, as the door then becomes com- 
pletely covered with growing vegetation like that 
about it. 

Specimens of the nests — the upper part, including 
the door — are familia,r objects in the shops of curio 
dealers, where they are offered for sale along with 
their stuffed and distorted builders. 

Not of less interest than the nest is the life history 
of its maker. It lives much longer than spiders be- 
longing to most other genera. One year after hatching 
it measures scarcely 3-16 of an inch in length, ex- 
clusive of limbs, while an adult measures 1% inches. 
By measuring the yearly growth of immature spi- 
ders, of various sizes, that were kept under surveil- 
lance for that purpose for three years, it was found 
that ten or fifteen years are required for them to reach 
maturity. After that the spider's life is problematic; 
but several spiders known to have been adults three 
years ago are still relatively active. Bearing in mind 
its very peculiar life, which is one of little action, it 
is not unreasonable to believe that it may live more 

than twenty years, all 
told. 

More wonderful than 
its longevity is the fact 
that during its entire 
life, exclusive of the 
few months passed 
within the nest of the 
mother spider, it main- 
tains but a single home, 
a tunnel in the ground, 
of its own digging, 
widening and deepen- 
ing it as its own 
growth requires It 
will suffer from flood, 
famine, and devasta- 
tion rather than aban- 
don the home of its first choice. Without a knowledge 
of its habits, the significance of various layers of silk 
upon the underside of the door of its home is not ap- 
parent. The layers, which resemble thin white paper, 
are closely united, but may be separated with care. 
They are made one at a time, a single layer covering 
the entire underside of the door at the time the layer 
is fabricated. Once each year during the growth of 
the spider, the door, composed of earth and- silk, is en- 
larged by adding wet earth to its free edge, after which 
a new layer of silk is applied, extending over the new 
as well as over the old part. As many as six or eight 
layers may be removed from an old door, but seldom 
more than that number, as the older ones disappear 
by process of decay. 

When the door is removed, the spider makes a new 
one having a single covering. Other layers are sub- 
sequently added, even in the case of an adult, but in 
the latter instance the successive coverings lie wholly 
one upon another, not being separated at their edges 
by earth, as 
the full-grown 
spider has no 
occasion to re- 
enlarge i t s 
door. 

The opera- 
tion of making 
the door is an 
i n t e r e sting 
one, and the 
entire process 
may be ob- 
served without 
i n c o n v e ni- 
ence by plac- 
ing a spider in 
a box of wet 
earth. The 
hing e - b e a r- 
ing edge of the 
door is per- 
fectly straight 

upon the upper side, as is also that part of the tun- 
nel's edge to which it is joined. Against a central 
point on the straight edge of the tunnel's rim the 
spider first presses a small particle of mud. Being 
wet it adheres readily, which allows the artisan to 



turn about and spread over it a quantity of silk, which 
makes it more secure. On top of this, and at either 
end of it, other particles are carefully adjusted in 
like manner to the rim or to those in place, the opera- 
tion being repeated until t) "> structure is a third or a 
quarter of its destined width, when it is pulled over 
to a horizontal position, the spider presumably sensing 



An Aduit Spider. 




Longitudinal Section of Upper Part of Nest, the Dotted 
Lines on the Door Showing; its Yearly Accessions. 

an added security. Further additions to its edge are 
made by raising the door each time to a vertical posi- 
tion. The growing edge is circular in outline from 
the start, and is molded to the proper thickness be- 
tween the fangs and mandibles of the builder. 

No silk is purposely applied to the upper side, but 
the under surface is well smeared with it, the greater 
part being added a little at a time as each particle of 
earth is put in place. The word smeared is used be- 
cause the silk of this spider and others of its class 
issues from long rows of pores in the underside of 
finger-shaped organs, which are drawn over a surface 
from side to side, and more often while in contact. 

The employment of plastic earth in making the door 
makes the fitting of that object perfect; for while it 
is yet wet it is drawn down into the flaring opening of 
the tunnel, the soft edges yielding where pressure is 
greatest. When a door is well pulled down, water 
may stand over it for several hours without entering 
the tunnel further than to moisten the wall and its 
lining. 

The heavy earthen door, usually of adobe, with 
its stout coating of silk, is well, suited to protect the 
designer from insect foes, but in June or July the 
spider enters upon a period of inactivity which, in the 
case of those half grown or younger, extends through 
the summer and autumn or until the so-called rainy 
season appears; and these younger spiders, as an ad- 
ditional safeguard, barricade the door by packing wet 
earth against it from within, completely filling the 
upper part of the tunnel. The lower end of the plug 
is made dome-like, smooth, and is coated with silk like 
that covering the rest of the wall. 

The adults do not employ a like means, but the 
immature spiders that are over half grown, and some 
adults, fasten the door with a quantity of silk applied 
to the wall of the tunnel and to the door at their line 
of contact, by which the door is well fastened down. 

The protection afforded by these means enables the 
immature spider to pass through its helpless molting 
stage unmolested, and the adult female to fabricate her 
one egg cocoon of the year, and attend it, undisturbed. 

The tunnel in which it passes this peculiar exist- 
ence is, for the time, practically air-tight, being made 
usually in heavy clay, or adobe, very hard in summer, 
and having its smooth wall covered completely with 
a closely woven and firmly adhering coat of fine silk. 



plete reclusion should not be described as lethargic, 
since it becomes active when disturbed, but it con- 
sumes no food whatever for five or six months, nor 
does it partake of water, unless such is gathered in 
some unexplained manner from the humid air of the 
closed cell. 

Remarkable as are the natural conditions under 
which the spider exists throughout the dry season, it 
is capable of enduring like conditions for a much 
longer time, as shown by actual test in the case of 
three adults selected for the purpose. These were 
kept for sixteen months unquestionably without food, 
showing no ill effects from the treatment. In this in- 
stance proper food was offered at the end of twelve 
months — the writer not having the heart to continue 
the experiment longer — but the offering was declined, 
as the spiders were then enduring the semi-lethargic 
condition, out of which they emerged in due time, to 
take food naturally. 




Nest of Young' Spider, Showing 
Closed Door, Plug of mud and 
Characteristic Trend of Tunnel. 




Echidna. 



* For the name of this spider, I am indebted to Nathan Bank*?, Wasn- 
iugton, D. C. 



Tasmanian Devil. 

NEW ANIMALS IN THE UNITED STATES ZOOLOGICAL PARK. 



Though much of the soil in which these spiders live 
cracks freely during the rainless summer, the cracks 
do not rupture the wall of the tunnel, which often 
appears harder than the surrounding soil, and may 
receive some special treatment in addition to the 
troweling, or smoothing, which the spider gives it. 
The spider's condition during this time of com- 



SOME NEW ADDITIONS TO THE UNITED STATES 
ZOOLOGICAL PARK. 

Dr. F. W. Goding, United States consul at New- 
castle, New South Wales, has secured for the United 
States Zoological Park the most important collections 
yet received from any one source, amounting to 140 
specimens, among which are a Tasmanian zebra wolf 
with three young, a Tasmanian devil, three echidnas, 
thirteen kangaroos of various species, three phalangers, 
two flying phalangers, four native cats ( Dasyurus) , 
a black-backed 
jackal, a pair of 
emus, thirty cocka- 
toos and paroquets, a 
wedge-tailed eagle, a 
pair of black swans, 
and many other 
birds. 

The echidna, of 
which a specimen 
was sent by Dr. God- 
ing, varies in length 
from 12 to 18 inches. 
Its broad, depressed 
body is mounted on 
very short, strong 
legs, terminating in 
big, powerful claws, 
suited to digging in 
hard ground. The 
small head ter- 
minates in a nose, 

which is prolonged into a slender snout. Although the 
mouth is toothless, the palate is studded with recurved 
spines. The slender, extensile glutinous tongue is well 
adapted for the capture of ants and other insects. Stiff, 
hedgehog-like spines mixed with long, coarse hairs cover 
the back of the animal. Much like a hedgehog is the 
animal's habit of protecting the under parts, which are 
spineless and clothed in silky brown hair, by curling 
itself up. The animal dwells in burrows of its own 
digging, and obtains its food by excavating in the 
hillocks of ants, which it tears open in order to devour 
the succulent larvae. The echidna is gentle in disposi- 
tion, endures confinement well, eats bread and milk, 
chopped eggs, and the like, and is frequently kept as 
an intelligent and playful pet. 

The Tasmanian devil is a ferocious burrowing, car- 
nivorous, dasyuroid marsupial (Sarcophilus ursinus) 
of thick, massive form with a large head and short, 
broad muzzle. 

Our photographs were furnished by the Smithsonian 

Institution. 

The wind- 
mills seen in 
South Africa 
are almost in- 
variably of 
American 
origin. It is 
said to be an 
exceed i n g 1 y 
rare thing to 
see one of theso 
from England 
or Canada, and 
the reason ad- 
vanced is tiia; 
the Britishers 
are unable to 
meet the prices 
asked by the 
American con- 
cerns, which 
are about half those asked for all others. Attempts 
have been made to influence the farmers there with 
the statement that the English machine is much more 
durably constructed, but il has been found by them 
that the American windmill answers all demands 
and lasts just as long as that constructed [ a Eng- 
land. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

MAGNETIC BRAKE.— ,T. F. Motz, Phcenix- 
ville, Pa. In this patent the invention re- 
lates to magnetic brakes, and more especially 
to the type of magnet used therein. The 
more particular object is to provide a brake 
in which the magnet will hold the armature 
when the mechanism is subjected to light 
loads, and especially when a series-wound 
magnet is used. 



points in case one becomes dull, and to pre- 
vent the fastening devices for the points from 
being injured when the hook is thrown down. 



Of Interest to Farmers. 

CRATE.— J. S. Horton, Lincoln, Del. In 
fruit transportation, particularly of peaches, 
freight-cars are fitted up with rows of shelves 
to contain baskets of fruit, so as to prevent 
the fruit from being bruised by pressure of 
one package against another. This practice is 
expensive to road and shipper, and the inven- 
tor's principal object is to provide a crate in 
which fruit may be packed and shipped with- 
out the above-referred-to expense. The crate 
is of sufficient strength to enable piling of one 
011 the other so as to allow unrestrained cir- 
culation of air between them. 



Of General Interest. 

COATING EYELETS.— I. W. Giles, New 
Bedford, Mass. Eyelets, especially such as are 
applied to shoes and garments, are coated with 
japan or other varnish or paint. In applying 
the coat, which is commonly done by means of 
rotating rolls, the funnel-shaped throats of 
eyelets are apt to become filled more or less, 
and thus obstructed by an accumulation of 
coating material therein. Mr. Giles finds that 
this may be removed from eyelets and more 
evenly distributed on the enlarged ends or 
heads of the same by means of an air blast 
or current directed through the eyelets. 

INDEX. — II. Bogue, Moose Jaw, Canada. 
Mr. Kogue's object is to provide a means by 
which a bookkeeper of commercial accounts 
is able to systematically arrange names so 
that time can be saved in finding both in 
index and index-books. Another, is to employ 
the marginal index in connection with a com- 
pact form of key-index and ruled account 
sheets or pages numbered in consecutive order 
and interspersed with groups of index-sheets, 
the whole adapted to be bound in a way to 
provide for the removal of a filled sheet or 
completed account, so that another sheet may 
be placed in the book as a substitute for the 
completed sheet. 

TEMPORARY BINDER.— A. T. Baxter, 
New York, N. Y. The invention relates to im- 
provements in devices for holding loose leaves 
or sheets in a secure manner, the same com- 
monly known as "temporary" binders. The 
object is to provide an improved form of post 
capable of extension or prolongation on the 
gradual accumulation of the leaves, the post 
having its members interlocked and held in 
secure positive manner and always presenting 
the ratchet-teeth on its several members in po- 
sition for eagagement with bolts or dogs on 
the locking-slat. 

SUPPORT FOR REFRIGERATING-CHAM- 
BERS.— V. A. De Canio, Union Hill, N. J. 
The invention has for its object the pro- 
vision of a movable support for use in ice- 
boxes and other refrigerating-chambers — such, 
for instance, as are used in hospitals, morgues, 
and the like — and arranged to permit con- 
venient removal of the supporting-tray from 
the chamber or replacing it therein. 

DUST-TRAP AND VENTILATOR.— F. E. 
Davis, Atchison, Kan. The inventor's object 
is to provide a dust-arresting trap for hot or 
cold air distributing pipes which will effec- 
tively coact with any heating or cooling ap- 
paratus wherein conduits for heated or cold 
air, or both, are employed for conveying warm 
or cool air to and from rooms and prevent 
intrusion of dust with the inducted air, a 
further object being to provide the dust-ar- 
resting apparatus with a foul-air conduit to 
remove vitiated air from rooms or inclosed 
spaces. It is adapted for use with the tubu- 
lar conduits of hot-air distributing apparatus, 
and while the trap may be placed for arrest- 
ing dust at each air-inlet to a room, it may 
be positioned at the junction of a cold-air 
pipe with the lower portion of a hot-air 
furnace. 

WAIST-BELT.— T. Gallert, New York, N. 
Y. The purpose of the invention is to pro- 
vide a buckleless belt which will fit snugly to 
the waist of the wearer, the said belt compris- 
ing a body-section, a front locking-section, and 
a cover-flap for the locking-section so con- 
structed that it will lie flat in the fastened or 
closed position of the belt, remaining in cover 
position thereon, imparting to the belt the 
appearance of continuity. 

PUMP. — W. J. En Earl, Montevista, Col. 
In this case the invention relates to improve- 
ments in pumps for general use, and particu- 
larly adapted for pumping water from mines 
or deep shafts, an object being to provide a 
pump of simple construction and so arranged 
that the packings are wholly protected from 
sand or grit and may be readily tightened 
when necessary without stopping the pump. 

ICE-HOOK. — R. Hughes, Mount "Vernon, 
N. Y. The intention in this improvement is 
to provide a hook for use in ice-harvesting, 
and other places, and arranged to permit con- 
venient pushing and pulling of the ice blocks, 
to allow of readily changing and grinding the 



Heating and Lighting. 

HEATER.— A, G. Kaufman, New York, N. 
Y. The heater is arranged to produce com- 
plete combustion and a rapid circulation and 
heating of the air in the room to insure quick 
heating thereof or to allow of heating culinary 
and other vessels set on the heater, the con- 
sumption of gas by the heater being very 
economical and the flame confined within the 
heater, thus preventing accidental fires. The 
invention relates to heaters, radiators, and 
stoves for heating rooms, vessels, and the 
like and adapted to be attached to gas- 
burners. 

HYDROCARBON-BURNER.— R. Matheson, 
San Diego, Cal. In its general arrangement 
this invention comprehends a novel construc- 
tion of generating means, including a con- 
verter adapted to project into a stove or other 
casing in which the burner is held for the 
usual purpose, a jet-pipe forming an attached 
part of the converter, and a supplemental 
vaporizing means for initially heating the 
main converting or generating devices. 



Household Devices. 

FOLDING BEDSTEAD.— M. Benz, Nash- 
ville, Tenn. This invention is an improvement 
on a previous invention made by Mr. Benz for 
which he received a former Letters Patent ; 
and the object of his present improvement is 
to simplify and increase the effectiveness and 
ease of operation of folding beds of the type 
represented by the aforesaid patent. A fur- 
ther object is to provide a bedstead which is 
both effective and reliable in use and one 
which may be readily manipulated with small 
exertion and carried into and out of position 
for use without noise or friction. 

SHADE-ROLLER ATTACHMENT. — B. F. 
Bell, Nashville, Tenn. The improvement is 
in the nature of an attachment for shade-rol- 
lers, preferably those of the Hartshorn type — 
that is to say, rollers in which a hidden spring 
is wound up by unrolling the shade and is 
retained so wound up by a pawl or detent 
engaging the spindle on which the roller 
proper is mounted. 

LOCK FOR EXTENSION-TABLES.— A. L. 
Crandall, Hanover, Pa. The object in view 
of this inventor is to provide novel details of 
construction, which enable the complete clos- 
ure of the joint and the positive lock of the 
', main sections of the table in closed position, 
affording convenient means for effecting such 
a locked closure and also for releasing the 
sections of the table when this is desired. 

FILING-CABINET.— T. P. Dolan, Houtz- 
dale, Pa. The purpose of Mr. Dolan's inven- 
tion is to provide a cabinet for the convenient 
and systematic filing of letters, bills, in- 
voices, and all kinds of documents and an 
accompanying index by means of which docu- 
ments can be quickly and accurately located 
in filing, which index can be used for filing 
purposes if desired ; but at such times a sup- 
plementary index is employed. 



SHINGLE-SAWING MACHINE. — A. L. 

Shaw, Whitecastle, La. In this patent the 
invention has reference to improvements in 
shingle-sawing machines, in which the inven- 
tor aims to saw shingles rapidly and economi- 
cally to the proper tapering shape and com- 
plete them in a smooth condition, so that they 
have the appearance of being planed, this end 
being obtained by cutting the bolt or billet 
of wood lengthwise of the grain. 

CHANGEABLE-SPEED GEAR.— R. C. Kil- 
lam, Faust, N. Y. The intention of Mr. 
Killam in this improvement is to provide a 
simple, compact, and durable form of change- 
able-speed gear wherein the desired change 
from high speed to low speed, and vice versa, 
may be easily and quickly effected by the ad- 
justment of a single lever, which is placed 
within convenient reach of the operator. 



Machines and Mechanical Devices. 

KNITTING-MACHINE.— S. A. Dodge, Mill- 
bury, Mass. The improvement relates to cir- 
cular knitting machines; and its object is to 
provide an attachment arranged to automatic- 
ally close all the needles for a number of 
courses to make a plain stitch and to then 
close alternate needles for a number of courses 
to form tuck-stitches, and thus produce a 
tubular fabric having transverse alternating 
bands of plain and tuck stitches which give 
the fabric an exceedingly fine and durable ap- 
pearance and render the fabric incapable of 
shrinking unduly when made of pure wool or 
worsted. 

BOTTLE-WASHING MACHINE.— T. Grebe, 
New York, N. Y. The invention relates to 
improvements in machines for soaking and 
washing bottles of that class wherein an end- 
less conveyer is guided to travel through a 
succession of baths. In the service of ordin- 
ary machines bottles are sometimes broken, 
and washed bottles accumulate in the final 
tank too rapidly for removal. The first ob- 
jection is overcome by the provision of a con- 
struction of a yieldable liquid-proof cushion 
in each bottle-holder of the conveyer, said 
cushion minimizing the shock and preventing 
breakage. Means are provided to permit rapid 
discharge of the washed bottles. 

CASH-REGISTER.— E. II. Chapman, Port 
Chester, N. Y, In this patent, the invention 
relates to improvements in cash-registers of 
a type in which checks are deposited to visibly 
indicate the purchase price of goods, the parts 
being so constructed that a plurality of de 
posited checks may be at all times in view. 
The object is to provide a very simple and 
inexpensive construction. 

ORE - WASHER.— F. H. Frankenberg, 
Pueblo, Col. In this instance the invention 
refers to improvements in machines for wash- 
ing ores and similar substances, an object b'e- 
ing to provide a washer of simple construc- 
tion so arranged as to be operated with com- 
paratively little power. A further object is 
to so construct the device that it may be 
placed and operated at the bottom of a dump, 
where there is no natural flow or pressure 
of water. 



Prime Movers and Their Accessories. 

AUTOMATICALLY-REGULATED FEEDER 
FOR STEAM-BOILERS.— E. L. Del Castillo, 
Havana, Cuba. In this patent the invention 
has for its object the provision of novel fea- 
tures of construction and combination of 
parts for a water-feeding apparatus that posi- 
tively and exactly controls the introduction 
of water into a steam-boiler so as to maintain 
the level of water therein at a predetermined 
height automatically. 

ELECTRIC IGNITER FOR GAS-ENGINES. 
— E. Ford, Wilmington, Del. In this patent 
the improvement is in the nature of an electric 
igniter for gas and gasolene engines. It be- 
longs to the class known as the "jump-spark" 
igniter and is automatic in its action. It 
consists in means whereby the electrodes are 
held in contact by a spring and are separated 
by the direct pneumatic pressure of the gases 
when they reach a certain degree of com- 
pression preparatory to explosion. 

ROTARY EXPLOSIVE-ENGINE.— C. E. 
Shumway, Albion, Mich. In this case the 
invention bears relation to improvements in 
rotary engines operated by an explosive gas ; 
and the aim is to provide an engine of this 
character of simple construction and of small 
dimensions, so that it may be conveniently 
used for the propulsion of vehicles. 

PENDULUM-POWER. — A. T. Prather, 
Douglas, Arizona Ter. The aim of this in- 
ventor is to provide a new and improved 
pendulum-power more especially designed for 
use on marine vessels, land-vehicles, and the 
like, and arranged to utilize the swaying mo- 
tion of the vehicle for actuating an air-pump 
or like motor. 



piece in the road-bed is deflected and is made 
to open a valve in the train-pipe and release 
the air therein, so as to apply the brakes. 

RAIL-TIE. — F. Gowen, Peabody, Kan. 
This device can be applied at any place along 
a track, can be used in soft or sandy road- 
beds without sinking, will not require the use 
of many small articles to keep the track and 
rails in place, has no right or left hand parts, 
has no set-gear feature, requires only one tool 
to apply or remove it, can be removed and 
replaced without disturbing other ties or the 
rails, is adjustable to all sizes and kinds of 
rails and widths of tracks, does away with 
the use of fish-plates, and will be of even 
strength throughout its entire length. 

PORTABLE WAITING-STATION.— C. U. 

Krieg, Sr., Nashville, Tenn. The object in 
this case is to provide a portable knockdown 
waiting-station for use of passengers on steam 
or electric railroads and which may also be 
used as a summer-house, telephone-station, or 
photograph-booth, the inventor's idea being to 
utilize it at the same time for purposes of 
advertisement by making the walls to sub- 
serve the double purposes of a protective in- 
closure and bulletin-boards. 



Designs, 

DESIGN FOR A TRIMMING.— S. Isaac, 
New York, N. Y. The design in this instance 
is a strip of material composed of figured 
bands five in number. The bands are spaced 
slightly apart and joined by corded loops, the 
open-work giving a pleasing ornamental ef- 
fect. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



Railways and Their Accessories. 

DUMPING-CAR.— V. Kouns, Mokane, Mo. 
In this patent the invention relates to improve- 
ments in side-dumping cars, the purpose being 
to provide a means whereby all of the cars in 
a train may be simultaneously dumped, the 
dumping mechanism being operated from the 
locomotive, thus resulting in a saving of time 
in discharging train-loads. 

AUTOMATIC RAILWAY-CAR OR WAGON 
COUPLING AND LOCKER.— W. Skerman, 
Brisbane, Queensland, Australia. The inven- 
tion refers to car-couplings of the link-and- 
hook type, and aims to provide details of con- 
struction for the type indicated which adapt 
the coupling for an automatic coupled engage 
ment with a similar coupling on a car moving 
on the same track toward the same, and which 
permit two couplings of the improved kind 
to be coupled together if positioned on cars 
at diffei'ent heights from the track whereon 
the cars move. Furthermore, to afford con- 
venient means for the manual detachment of 
standing or moving coupled cars. 

AUTOMATIC CAR-STEP.— J. L. Hines, 
Dunn, N. C. In the present patent the inven- 
tor has reference to improvements in foldable 
steps for vehicles, the same being especially 
useful on railway passenger-cars in order that 
the adjustable step may be lowered for pas- 
sengers to mount and dismount with ease 
and safety when the car is at rest. 

DUMPING-CAR.— McKinley Boyle, New 
York, N. Y. An object in this case is to pro- 
vide a two-way car in which continuous horse- 
arms are used in lieu of horse-chains, whereby 
there is no variation in the holding-points 
when the car-body is in normal position or at 
rest, thus making the arms superior to chains, 
because any shortening of one chain caused by 
kinking or otherwise will throw the whole up- 
ward tension of the body on the companion 
chain. 

TROLLEY-FORK.— C. G. Habtman, Glens 
Falls, N. Y. The objects of the invention 
are to so construct the forks or harps as 
to prevent the working loose or falling out 
of the pin and doing away with the trouble 
and loss of time in changing and resetting 
trolley-wheels. Pins now in use are fastened 
with set-screws which require the use of tools 
in resetting them. Mr. Hart man avoids these 
objections, and sets and adjusts the pin with- 
out use of tools, set-screws, cotters, etc., in 
fifteen or twenty seconds. 

DEVICE FOR AUTOMATICALLY OPER- 
ATING AIR-BRAKES.— T. H. Hillman, 
Spooner, Wis. This is an improvement in that 
class of automatic devices in which an adjust- 
able contact-piece is arranged along the road- 
bed and is so adjusted as to be struck by a 
coacting member carried by the train, which 
member by coming in contact with the contact- 



KEAD THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture, these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information, in every case it is neces- 
sary to give the number of the inquiry. 
MUNN <fc CO. 



Marine Iron Worka. Chicago. Catalogue free. 

Inquiry IVo. 5804. -For makers of spring motor 
fans. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No. 5805.— For makers of machines for 
cleaning carpets of all kinds, dry and steam cleaning. 



" C. S." Metal Polish. 

Inquiry No. 5806. 

rugs from old carpets. 



Indianapolis. Samples free. 
-For machinery for making 



Perforated Metals, Harrington & King Perforating 
Co., Chicago. 



-For a self-heating smoothing 



Inquiry No. 5807. 

iron. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inqniry No. 5808.— For makers of cyanide plants. 
If it is a paper tube we can supply it. Textile Tube 
Company, Fall River, Mass. 

Inquiry No. 5809. -For makers of fans -run by 
clockwork. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 5810.— For machinery for making 
potato flour or starch. 

Wanted.— Exclusive sale improved automobile spe- 
cialties. Specialties, Box 773. New York. 

Inquiry No. 5811.— For parries to make tool or 
crucible steel tubing 4 inches in diameter. 

' In buying or selling patents money may be saved 
and time gained by writing Chas. A. Scott, 340 Cutler 
Building, Rochester, New York. 

Inquiry No. 5812.— For machinery for cleaning 
currants. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 

Engine is built by the De La Vergne Machine Company. 

Foot of East 138th Street, New York. . 

Inquiry No. 581,'!.— For makers of machinery for 
making and marking tin cans. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc.. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 5814.— For makers of novelties. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street. Chicago. 

Inquiry No. 5815.— For makers of artificial ice 
machines, also for plant erectors. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park, Mass. 

Inquiry No. 5816.— For the makers of the stamp- 
ing machine, for stamping on aluminium, called tbe 
" Simplex." 

Inquiry No. 581 V.— For makers of an ice cream 
freezer consisting of ti or 8 individual cylinders. 

Inquiry No. 5818.— For makers of tattooing ma- 
chines, also supplies for tattooing. 

Inquiry No. 581!*.— For hand pumps capable of 
use to 40 pounds pressure, for air receiver. 

Inquiry No. 5820.— For a good, serviceable, light- 
draft boat about 20 feet long, for use on the Mississippi 
River. 

Inquiry No. 5821 .—Wanted, a practical garbage 
crematory. 

Innuirv No. 5822.— For manufacturers of the 
Haunted Swing. 

Inquiry No. 582.*?.— For manufacturers of sad- 
irons or fiat-irons which are heated by gasoline. 

Inquiry No. 5824.— Wanted, a 3 h. p. marine 
boiler. 

Inquiry No. 5825.— For manufacturers of pile 
drivers. 

inquiry Xo. 582h\— For makers of creosote shin- 
gles for roofing purposes. 

Inquiry No. 5827.— For small fancy tassels made 
of paper, card, etc. 

Inquiry No. 5828.— For parties to make to order 
stampings of wrought iron or soft steel plate, % inctt 
thick. 
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repeated; correspondents will bear in mind that 
some answers require not a little research, sind, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 30 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9435) H. W. M. asks: 1. How many 
pounds of magnet wire are used in the malt- 
ing of. an induction coil for one-inch spark? 
What numbers of wire are used on the pri- 
mary and secondary coils? How thick is 
the core, and which is wound on first, the 
secondary or primary coil? Which is used 
- single silk-wound or double silk-wound wire? 
What is the lowest voltage that can be 
used and what is the highest voltage that 
can be used without injuring the coil? How 
many layers of primary and secondary wire 
are used, and how many wires long are they? 
A. An induction coil giving an inch spark 
can be made from 1 ] 4 pounds No. 30 silk- 
covered copper wire, if properly wound. The 
primary may be No. 14 cotton-covered magnet 
wire wound in three layers. The core may he 
7 inches long and % inch in diameter. .Sin- 
gle silk will doubtless answer for the cover- 
ing, and double cotton. All wires are to be 
thoroughly saturated with pararhne. The 
primary is first wound, as its name implies. 
We would advise that you buy Nome's "In- 
duction (.'oils," which we can furnish for $1, 
and study the subject carefully, or you may 
waste costly material and get little for your 
pains, since you do not seem to have had much 
experience in such work. Q. How many 
men are equal to one horse-power, the men 
being of average weight? A. A man may 
be taken at from 1-10 to % of a horse-power 
for a day's work. For a few minutes a man 
can do more work than that. 

(9436) A. P. G. asks: Several cells 
of dry battery were attached to a common 
electric bell, such as is used for door bells ; 
the wire was then cut and the ends immersed 
in a dish of water, and the bell refused to 
work. Water being a conductor, why would it 
not carry the current and ring the bell? A. 
Water is not a good conductor of electricity, 
and there is no reason why an electric bell 
should ring when the wires are cut. Water 
is used as a resistance to prevent the flow 
■of electricity in heavy currents. A water 
rheostat is a common device for this purpose. 
Thompson gives the resistance of pure water 
as more than a million times as great as that 
of copper, •rdinary water has not so great 
a resistance as this, but it has enough to pre- 
vent it from being classed as a conductor. 

(9437) E. B. asks: Will you please 
Inform we whether the south magnetic pole is 
of the same strength as the north magnetic 
pole? That is, is the earth the same as a 
bai' magnet, having its two poles at I lie north 
and south magnetic? Also, when a ship is 
sailing south, before it crosses the magnetic 
■equator is the compass affected by the north 
magnetic pole, and after crossing the magnetic 
-equator is the compass then affected by the 
south magnetic pole? A. The location of the 
south magnetic pole of the earth has never 
been determined with precision. An expedi- 
tion is now engaged in the effort to locate the 
north magnetic pole. Tt is prepared to be ab- 
sent three years. We may on its return have 
delinite knowledge concerning the matter. At 
present we can only say that the north mag- 
netic pole is in British America, to the north 
of Hudson's Hay. The two magnetic poles are 
■of the same strength. The* earth behaves 
magnetically as if it had a bar magnet within 
it some 4,000 miles long, making an angle with 
Its axis, and this magnet slowly oscillating, 
'causing the declination of the needle. Both 
poles of this magnet attract and repel mag- 
netic needles on the surface of the earth. This 
attraction and repulsi'on are not affected by the 
position of the compass. If it is in the north- 
ern hemisphere, the north pole attracts its 
north and repels its south end, and the south 
pole of the earth does the same. So also a 
compass in the southern hemisphere is affected 
by both the north and the south pole of the 
earth. The dip of a compass needle is affected 
by the pole to which it is neai-er. In the 
northern hemisphere the north end of the 
needle dips, and in the southern hemisphere 
the south end of 1 lie needle dips, hut the 
swinging of the needle in a horizontal plane 
is'not caused by the pole of the hemisphere in 
which the needle is, to any greater extent than 

ity the other pole of, the earth. 



NEW BOOKS, ETC. 

Poor's Ready Reference Bond List. 
Containing All Important Facts Re- 
quired by Investors, Bond Experts, 
Bankers, and Others Relative to the 
Bonded Indebtedness, Interest 
Charges, etc., of the Leading Rail- 
road Systems in the United States. 
New York: Poor's Railroad Manual 
Company, 1904. 8vo.; pp. 94. Price 
$2. 
This is a supplement to Poor's Manual of 
Railroads. As the above descriptive title 
indicates, the pamphlet contains information 
of great value to the investor — informa- 
tion compiled directly from the official re- 
turns. The tabulation gives the following- 
facts : The name of the company and de- 
scription of bonds ; the date of issue ; the date 
of maturity ; amount outstanding on or about 
December 1, 1003 ; annual charge and rate of 
interest, where payable, and when ; the prop- 
erty covered; the amount of bonds outstand- 
ing per mile of road; and the trustees. There 
is an index, which makes any required bond 
in the table readily accessible. 

The Lightning Conductor. The Strange 
Adventures oi a Motor-Car. Edited 
by C. N. and A. M. Williamson. New 
York: Henry Holt & Co., 1903. 
12mo.; pp. 344. Price $1.50. 
While far from being a technically perfect 
novel, "The Lightning Conductor" more than 
makes up, in brightness, breeziness, and 
originality, for any defects in form. It is a 
capital story of romantic love pursued amid 
the ups and downs of an automobile trip 
through sunny France. There are niasquerad- 
ings and misunderstandings, and the expected 
happy ending to it all. The writers seem to 
have aimed to do for modern life what Agnes 
and Kgerton Castle have done for remoter 
times. They have certainly succeeded in in- 
vesting the present with that glamor usu- 
ally monopolized by the past. The incidental 
descriptions of scenery and architecture are 
happily worded, and convey vivid and pleas- 
urable impressions to the mind of the reader. 

How to Live Forever. The Science and 
Practice. By Harry Gaze. Chicago: 
Stockman Publishing Company. 
12mo.; pp. 205. Price $1.25. 
While our inventors are experimenting with 
aeroplanes and motors, Mr. Gaze would solve 
the problem of aerial navigation simply by 
evolving wings from human shoulder-blades 
by auto-suggestion. This will serve to illus- 
trate the extreme attitude of the writer, if the 
title of the work be not sufficient indication. 
There are many good rides, the observance of 
which would no doubt tend to prolong life ; 
there is also some teaching which seems to us 
pernicious. As to the great problem which 
the author claims to have solved, most men, 
fond as they are of life, would agree with 
Stephen Phillips, when he makes Ulysses say, 
"I would not take life save on terms of 

death, 
That sting in the wine of being, salt of its 
feast." 

The Hayitield Mower and Scythe of 
Progress. By the Mower-Man. Vol- 
ume I., Numbers 1 to 26. Boston: 
The Hayfield Mower, P. O. Box 1765, 
1904. 8vo.; pp. 175. Price $1.25 net. 
Nothing escapes the attacks of this Mower 
and Scythe. The snob, the hypocrite, the op- 
pressor, have the feet cut from under them 
at every revolution of the wheels. The follies 
of our public school system, the dishonesty 
of our political system, anil the injustice of 
our industrial system, all turn their worst 
sides for our inspection as the Mower lays 
them low. Although we may not always agree 
with the inexorable Mower-man as to what is 
or is not ripe for his determined assaults, yet 
we cannot fail to find a stimulation in watch- 
ing him work. There is always a malicious 
pleasure to be taken in seeing the other fel- 
low get his deserts ; but when the Mower is 
in the field, we must choose our vantage 
ground with particular care. We advise the 
observer to wear cast-iron shoes, and to move 
quickly, otherwise he may get his own toes 
shaved by the knife. 
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Acid ester .'inil making same, sulfo, Sapper 

& Reubold 

Acid, making omega cyanmeuthyl an- 

th rani lie, O. J. (J rani 

Acid, making sulfuric. A. I,. Stinville. . . . 

Adding machine, R. E. Weston 

Aerating regulator, F. Brogniez 

Alarm device, G. M. Mayer 

Anlhrarulin, making, Schmidt & Tust 

Anvil, C. W. Moser 

Automatic regulator. T. E. Hunt 

Axles, etc., pillow or bush for vehicle, Mon- 

beig & Forsans 

Bag holder or stand, C. W. Lanplior 

Rag holding apparatus, O. T. Holman 

Baling press, R. P. White 

Ruths, preparing compositions for sulfur, W. 

Matzka ' 

Buttery transmitter, R. Hansen, , 



7G5.597 

705,570 

7*55.520 
705,531 

705, 54S 
705,435 
705,201 
705.587 
705,428 

705,300 

705 ,3K8 



705,2!) 1 
705,180 



Red. W. E. Collier 705,272 

Red rail fastener, W. Storch 705,402 

Bench block, T. G. Lewis 705,344 

Binder draft attachment, J. S. Randall 705,594 

Binder, temporary, Briard & Blch 705,355 

Blind lock, R. H. Ashmore 705,539 

Block system of control, electromagnetic, 

G. Thompson 705,212 

Board. See Ironing board. 

Roiler superheater, steam, F. J. Cole 705,31)7 

Book cover an* binding, A. E. Edmondaou. 705,230 

Book, manifolding sales, E. M. Wildey 705,408 

Book, railway guide book, catalogue, or 

kindred reference, R. M. Richardson. . . 705,512 
Boring machine, multiple spindle, C. Sey- 
mour 705,001 

Bottle, E. Bums 705,370 

Rottle, R. D. Pike 705,439 

Bottle, non-retilluble, O. Reiter 705,103 

Bowling game, i\ J. Duerr 705,410 

Brake operating mechanism, I. Baker 705,100 

Bread cutter, G. I. Ilerrick 705,425 

Breeching strap holder, J. W. Adams .... 705, 3t>3 
Bromin into bromids and hromates, con- 
verting, II. II. Dow 705,417 

Broom bridle, II. L. Ferris 705,235 

Broom holder, C. E. Pope 705,033 

Brush holder, Siegfried & Mills 705,200 

Brush holder, E. D. Priest, reissue 12,242 

Building block molding machine, L. P. Nor- 

■landiu 705,251 

Building construction, T. • 'Shea. 705,307 

Burial robe, W. S. Worden 705.53G 

Button, F. R. White 705,217 

Button setting machine attachment, M. S- 

Elliott 705,G16 

Cabinet, K Kroni 705,404 

Cabinet and rack for holding implements, 

etc., combined, A. A. Low 705,318 

Cabinet, garment, G. Grossman 705,384 

Camera vignetter attachment, H. C. Gregg 705,477 
Can closing machine, friction top, J. F. 

Kurfecs 705,184 

Can Mlling machine, C. S. Bucklin 705,552 

Can-opener, White & Winkler 705,450 

Car coupling, (). Ilecathorn 705,178 

Car coupling, W. Kelso, reissue 12,244 

Car replacer, Burroughs & Ellis 705,333 

Carbon break switch, C. C. Badeau 705,009 

Carbon dioxid from alkaline carbonates, 

removing, II. II. Dow 705,41 8 

Carbureter, Avery & Smith 705,351 

Card bevel gear, E. Long 705,391 

Carding machine feeding mechanism, T. 

Kershaw 705,490 

Cart, ash, J. C. Lehr 705,432 

Ca^h, etc., in stores or like places, appara- 
tus for transmitting, II. Lough 765,244 

Cash recorder, S. A. Creelman 705,378 

Cash register, Smith & St. Clair 705,002 

('ash registers or adding machines, compos- 
ing disk for, Frydmane & Chambon ... 705,573 

Casket, J. I). Ripson 705,345 

Ceramic articles, manufacturing reinforced, 

J. Dansette 705,358 

Chairs, tool for operating upon, G. Dillmau 705,013 

Chimney, mica, J. P. Warren 705,528 

Chrysazin, making, Schmidt & Tust 705,037 

Churn, shaking, Park & Arnwine 705,252 

Cleat forming machine, W. B. Jones 705,180 

Clip for holding papers, clothing, etc., F. 

M. Bulkley 705,553 

Clock, electric secondary, F. I. Getty 705,383 

Closet. See Dry closet. 

Cloth cutting machine, F. Baumann, Jr.... 705,454 

Clothes wringer, C. Schmidt 705,514 

Clutch mechanism, A. P. Morrow 705,395 

Cock, gage, S. J. Dunlop 7G5,229 

Cocks, nieiiis for removably mounting gage, 

J. R. Tyson 705,52 4 

Collapsible box, R. A. Crutehrield 705,350 

Collar, horse, Couch & Orim 705,557 

Collar, horse, A. G. Couch 705,558 

Commode, portable. B. A. Randolph 705,440 

Compass, G. I. Ilerrick 705, 42G 

Concrete block mold, D. Griggs 7G5,424 

Concrete constructor, T. Hanlon 705, 3G0 

Condenser, T. M. Eynon 705,403 

Conduit, J. D. McNab 705,031 

Container top, White & Hurbeck 705,200 

Convertible seat, J. S. Doyle 705,014 

Corn bolder, II. 1j. Ilaynes 705,483 

(lorn husking machine, L. Rasmussen .... 7G5.595 

Crane, traveling, C. II. Turver, Jr 705,405 

Crucible furnace, C. W. Spelra 705,299 

Cultivator cleaner, J. Walsh 705,448 

Cutlery polishing machine, C. L. Joy 705,243 

Cyclic ketones, making, Cbuit & Bachofen. 705,459 

Dental duct appliance, F. P. Abbott 705,537 

Display rack holder, E. Bollhoefer 705,010 

Door, A. Ritter 705,190 

Door check, F. G. Neuberth 705,390 

Drawers seat protector, child's, I). B. Cham- 
berlain 705,555 

Drawers, woman's, II. M. Chittenden 705, 55G 

Drum, heating, R. C. Doenitz 7G5,41G 

Dry closet, F. S. Lang 705,582 

Drying and heating system, steam, R. Good- 
win, Jr 7G5.47G 

Dye and making same, azo, Julius & 

Haeckel 705,581 

Dyeing skins, machine for, P. Bruffaers... 705,375 

Egg tester, Blum & Mann 705,543 

Electric devices, starting gas or vapor, S. 

E. Flicbtner 705,405 

Electric devices, starting means for gas or 

vapor, S. E. Flicbtner 7G5.G17 

Electric devices, starting system for gas or 

vapor, S. E. Flicbtner 7G5,4GG 

Electric elevator, E. H. Vogel 705,348 

Electric meter, A. Peloux 705,592 

Electric motor controller, W. B. Potter, re- 
issue 12,241 

Electric motors, operating and controlling, 

X. W. Storer 705,209 

Electric time switch, C. G. Nylander 705,632 

Electric apnaratus, alternating current, C. 

F. Scott 705,203 

Electrical machine brush holder, R. Sieg- 
fried 765,207 

Electrical machine coil retaining means, I. 

De Kaiser 705,228 

Electrical transformer controller, G. E. 

Gaiffe 705,2.30 

Electromagnet, W. W. Brown 705,550 

End supporting bracket, J. R. Fleming 765,3,82 

Engine mechanism, reversing, W. W. Leach 765,497 
Engines, means for supplying liquid fuel to 

explosive, P. Murray 705,029 

Engines, safety controlling gear for fluid 

pressure, E. Crowe 7G5,5GI 

Engines, safety mechanism for starting ex- 
plosive, J. D. Maxwell 705,028 

Envelope, A. L. Foy 765.337 

Evaporating apparatus, J. A. Just 705,315 

Evaporating liquids, J. A. Just 705,343 

Evaporator, porous, D. W. Daley 765, 165 

Explosive engine, two cycle, C. R. Daellen- 

bach 705,357 

Eyeglasses, W. W. Dow 705,560 

Facial wrinkles, device for eradicating, W. 

B. Ilargrave 705,301 

Farm gate, (>. S. Hendricks 705,280 

Feed trough, C. Johnson 765,242 

Feeding machine and printing press controll- 
ing mechanism, T. C. Dexter 765,414 

Fence tool, I. Stripe 705,328 

Fence, wire, S. G. Shaw 7(>5,2. r >0 

Fiber strip, I. II. Goodman 705,238 

Filter, pressure, G. W. Gerlach 7<>n,277 

Filter strainer, J. M. Davidson 705,334 

Fire alarm system, automatic, J. C. Howe. 705,380 
Fire extinguishers, means for holding acid 

bottles in hand, G. IT. Downing 705,379 

Firearm, recoil operated, R. II. Kjelhnan.. 705,491 

Fireproof theater, J. Scully 705,000 

Fishing bait, artificial, W. A. Hardy 765,482 

Fishing device, M. F. Mangelsdorff 705,433 

Fishing reel, W. Carter 705.554 

Fixture, F. Beloin 765,101 

Flag case and pole, G. I. Ilerrick 705,427 

Flea trap. F. C. Esmonin 705,420 

Flue cleaner, J. McComb 705,248 

Folding box, .T. IT. Fowler 705,174 

Form, dress, O, Borcliert 705,455 

Fountain. See Soda fountain. 

Fruit jar. E. J. Yearly 705,410 

Fruit processing device, C. F. Fleming 705, 381 

Fuel, artificial, A. M. Thomas 705,444 

Fur garment, L. Geschickter 705,018 

Furniture, C. L. Ruebs 705,036 

Cage, II. S. Gardiner 705,471 

Garment, S. .T. Keuipni 705,181 

Garment, J. A. yeriyeu ,,,,,,,,,, ,,, 705,515 



Garment gage and marker, A. R. Waterman 705,529 

Garment hanger, J. T. Batts 705,331 

Gas burner, G. J& Harris 705,339 

Gas burner, G. Imbert 705,340 

Gas burner, W. C. Oborwalder 765,509 

Gas meter, X. Wittmer 705,220 

Gear, change speed, W. L. Marr ......... 705,498 

Gear, speed changing and reversing, J. A. 

Dischiuger 705,335 

Gear, variable speed, A. (J. F. Dann 705,564 

Gearing, chain and sprocket, J. M. Dodge.. 705,505 
Gearing, variable speed, \Y. R. McLacblan 705,030 
Glass blowing machinery, .Altenbaugb & Con- 
ner 7S5,451 

(Mass decoration with Oat surface, T. Ott. . 705,192 
Glass making apparatus, sheet, W. B. l<'eun 705,570 
Glass making machine, cut, C. B. Bishop, 

705,207, 705,208, 705, 3<H 
Glaziers' points, die press for making, D. M. 

Ilumistou 705,4,XG 

Grading and scraping machine, D. C. May- 
tag 705,5(10 

Grading machine, F. Relanger 765,542 

Graduate, O. C. Cart' 705,611 

Grain distributer, A. Witterich 765,409 

Granulator, gaged, E. Hermann 765,281 

Grinding and polishing machine, W. V. 

Robinson 765,198, 765,199 

Grinding machine, W. V. Robinson 7G5,l!l7 

Grinding or polishing tool, N. W. Fletcher 705,421 

Gun, air, W. J. Burrows 705,270 

Hand glass or similar toilet article, L. Van 

Gale 7G5.44G 

Hanging machine, burlesque, J. J. Duffie ... 765,170 
Hansom cab front light, P. Forder ....... 705,407 

Harrow, Jones & Mansfield 705,28.". 

Harvester, W. N. Whitely 705,218 

Harvester, etc., corn, E. K. Rea. .. 705,399, 705,400 

Harvester, corn, A. L Brandt 705,545 

Harvesting machine, rl A. Peck 705,253 

Hasp lock, A. T. Kingsley 705,289 

Hat, etc., ventilator, J. P. Martin 7(15,499 

Hay tedder, O. B. Reynolds , 705,194 

Heating and ventilating apparatus, E. 

Glantzberg 705,423 

Heating apparatus, air, F. T. Brenner ... 705,547 
Hinge, combined spring and lock, W. h\ 

Bading 705,372 

Holdback and shaft protector, J. B. French 705,408 

Hopple, J. L. Boone 705,3,54 

Horseshoe, E. Griiliths 765,177 

Horseshoe, J. II. Ileiman 765,302 

Hose coupling, L. B. Colin 705,225 

Hose coupling, S. J. McDonald 705,249 

Hose rack, II. J. M. Howard 705,485 

Hub, wheel, J. A. Gould 705,575 

Husking roll, II. L. Ferris 705,233 

Hydraulic press, E. Crowe 705,502 

Incandescent mantle, R. J. A. D'Heureuse. . 705,179 

Indigo, purifying, P. E. Oberreit 705,59(1 

Injecting apparatus, J. S. George 705,312 

Insulated rail joint, G. A. Weber 705,370 

Insulating electrical apparatus, means for, 

B. D. Priest, reissue 12,243 

Insulation, transformer, O. B. Moore 765, ISO 

Internal combustion engine, B. M. Aslakson 705,159 
Iron. See Soldering iron. 

Iron, treating, .1. W. Arnold 765,158 

Ironing board, E. Lanouetto 705,400 

Kettle, L. J. Alvord 705,411 

Keyboard playing attachment, E. S. Votey. 705,045 
Key mechanism for key actuated instru- 
ments, W. G. Spiegel 705,040 

Knitting machines, device for engaging 
transfer quills and needles of circular, 

II. A. Houseman 705,385 

Knitting machines, lace pattern median ■ 

ism for straight, J. E. Pike 705,510 

Lacing, II. II. Cummings 705.22G, 705,227 

Ladder, A. A. Bayless 705,223, 

Ladder, step, W. C. King 705,288 

Lamp guard, incandescent, C. W. Eisen- 

mann 705,508 

Lamp socket, incandescent, N. Marshall.. 705,025 

Latch, W. Petersen 705,593 

Lathing weaving machine, sheet, J. 1). 

O'Brien 705,191 

Leers or annealing furnaces, ware feed- 
ing apparatus for, Bridgwater & Haley 705,300 

Lens axis tinder, I* L. Mincer 705,188 

Level and plumb, W. Potter 705,321 

Life saving appliance, J. M. Decker 705,274 

Lifting apparatus, E. II. Vogel 705,347 

Lifting jack, J. R. Best 705,35:! 

Line holder, J. P. McPherson 705,250 

Liquids, mechanism for regulating the ad- 
mission of air to, F. Brogniez 705,549 

Loom fabric smoothing attachment, K Gold- 
smith 765.237 

Loom warp stop motion, Laboute & Guertin 765,495 
Loom, weft replenishing, W. II. Baker.... 765,453 

Lubricating device, J. E. Gill 705,170 

Lubricator, C. & J. Jacobson 705,387 

Mail pouch attachment, W. I). Miller 7(55,504 

Malt kiln, P. G. Toepfer 705,214 

Maps, charts, etc., apparatus for display- 
ing, M. Flachsbart 705,404 

Measure, tailor's, E. Wakefield 705,407 

Measuring implement, mechanic's combina- 
tion, C. R. Williams 705,300 

Measuring instrument, reflection, II Kos- 

cinski 705,4911 

Medical battery, G. F. Webb 705,530 

Medicated belt, hygienic, Gasaway & Ayde- 

lotte 705,472 

Mercerizing apparatus, I. K Palmer 7«5,398 

Meta-tolylsemicarbazid, J. Callsen 765,104 

Micrometer gage, G. II. Reoch 705,322 

Milling machine, C. E". Van Norman 705,447 

Mine door opening or closing apparatus, 

h\ nutter 705,282 

Mining machine, h\ M. Lecbner 705,317 

Molder's flask support, J. C. Bradley 705,33.2 

Molding machine, F. F. Wilson 705,350 

Motor controller, II. II. Cutler 705,400 

Mowing machine, O. C. Crandall 705,559 

Music bolder, Meyer & Hoffman 705,187 

Music roll spools and flanges, means for 

securing, W. S. Pain 705,591 

Music sheet driving device, II. Meyer 705,5(1.". 

Nail or spike extractor, 1*. Muir 705,240 

Nut lock, W. C. Mills 705,2 15 

Nut lock, J. McComb 705,247 

Oar, bow facing, A. Bornier. 705,373 

Oil burner, J. K. Scbreyer 765,442 

Operating table, F. F. Lawrence 705,389 

Packing for piston rods, etc., J. p. Gund- 

lach 705.479 

Packing ring, piston, W. M. Fletcher. . . . 705,422 

Padlock, P. P. Rrannon 705,540 

Pail attachment, milk, M. h\ Potter 705,511 

Palette and attachments, artist's, T. S. Fox 705,330 

Paper feeder, .T. A. Keyes 705, .310 

Paper holder, G. Arents, Jr 7G5,22l 

Paper, etc., machine for coating, L. W. 

Noyes 705,507, 765,508 

Paper, manufacturing honeycomb, D. Bud- 
wig 705,412 

Paper package, toilet, A. II. Scott 7(15,599 

Paper serving fixture, toilet, C. E'. Mc- 

Gown 765,588 

Paper tube rolling machine, II. J. Ilurd.. 765,429 

Pastry tester, L. F. Ferrell 705,571 

Pianos, tune sheet attachment for auto- 

piieumallc, A. Ilobart 705,240 

Pick, G. Tippett 705,642 

Picture apparatus, moving, G. L. Jenkins 705,580 
Picture exhibiting device, G. L. Jenkins. 705,021 
Pictures, composition for treating, II. M 

Hall 765,577 

Pictures, producing/ M. M. Fields 705.2(5 

Pill safe, pocket, J. W. Acker 765,538 

Pillow, cushion, etc., J. II. Sperry 705,519 

Pipe. See Tobacco pipe. 

Pipe jack, V. Kobout 705,304 

1'ipe joint and forming same, T. II. Mil- 
son 705,436 

Pipe joint, compensating, I;. ITnolistein . . 705,484 
Pipe joints, construction of, T. II. Milson 705,437 

Pipe wrench, C. F. Leavitt 705,583 

Plant support, II. Thaden 765,404 

Planter attachment, wireless com, F. R. 

Bergfield 705,352 

Planter, check row, A. L. Perkins 705,290 

Plating, nickel, J. W. Aylesworlh 705,371 

Plow and chopper combined, cultivating, 

T. Smith 705,401 

Pocket knife, K. Kaufmann 705,285 

Policeman's club, J. A. Wade 7(55.605 

Post, A. I). I'.enham 765,224 

Potalo dinger, !I. E. Lord 705,584 

Potato digging machine, C. .1. Mnullon 7(i5,505 

Printing apparatus, blue, J. IT. Wagen- 

horat , 7G5,40a 
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"Star" 
Lathes 



Foot and 
Power 
Screw Cutting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFC. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 




■:mXGft/NE SHOP OUTFITS; 

TOOLS^suPPLlES 

SEftSlUN LATHE V.SttXno, 



Foot and Power 



and Turret loathes, Plan- 
ers, Simpers, and Drill Presses. 
SHEPAKD LATHE CO.. 133 W. 2d St., Cincinnati, O. 




TAKE THE NICKEL PLATE ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Rates and many unusual privileges. Special 
$15.00 rate on certain dates. Full information on appli- 
cation to local Agents, or R. E. Payne, General Agent, 
291 Main St., Buffalo. N. ST., or A. W. Ecclestone, D.P.A., 
385 Broadway, New York. 



Marine Motors 

If you want a Gasoline 

Motor, with all the good 

points and none of 

the bad, buy a 

RELIABLE" 

I Either jump or make 
I and .break Spark. 

Boston Gasoline Engine Co. 
134 Broad St., Boston, Mass. 



MARINE ENGINES 

V4 to 40 H. P. 

1, 2, 3 and 4 
Cylinder 

Launches 

IT to 50 feet 
Send for 
new catalog 

GRAND RAPIDS GAS ENGINE A YACHT CO. 
Grand Rapids, Mich. 



Kerosene Oil Engine 

Nothing but Kerosene Oil to run it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than any 
other engine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn. 



Voit Ammeters 

Pocket size. Out large enough for accuracy 
and practical use. Various ranges for test- 
ing batteries, electric light, telephone and 
other circuits, etc Also, Voltmeters and 
Ammeters for general measurements. ^ »| 

&~8end for Circular. m. -^ J> 

L. M. PIGNOLET, 
80 Cortlandt St., New York, N.Y. 
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four-cycle Motor 

Single and double cylinders. 
Simple and reliable. Best ma- 
terials and workmanship. Not 
how cheap but how good . 
They are moderate in price. 
Write us. Catalogue Free. 
Grant-Ferris Co., Troy, N.Y. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students. Bankers, Insur- 
ance Companies 1 and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers, stationers 
and nouon dealers, or bvmail on receipt 
of price., Samplecard,bymail,free. Man- 
ufactured by Consolidated Saiety 
Pin Co., Box 121, Bloomfield, N. J. 





CLIFTON 

| Gasoline 

lMfume Engines 

11 Modern anil Up-to-date in 
<M every particular. 

Send for catalogue. 

THE CLIFTON 
MOTOR WORKS 



233 E. Clifton Ave., 
Cincinnati, O. 



If You Want the Best Lathe and Drill 




CHUCKS 




BUY 

WESTCOTT'S 

Strongest 
. Grip, Great- 
' est Capacity 
and Durabil~ 
ity, Cheap and Accurate. 

Westcott Chuck Co., Oneida, IN". Y. f U. S. A, 

Auk for catalogue in English. French, Spanish or German. 

Fitcst Prize at colum.bi.ax Exposition, 1893. 



GAS ENGINE 

IGNITERS 



Price 
$15.00 




LATEST TYPE. RFST ManF 



For Marine, Automobile or Stationary 
Engines. Fully Guaranteed. 
Write for Circular. 
.m The Carlisle «L Finch €o.. 

-® 233 E. Clifton Ave.. Cincinnati. Ohio 



PERFECT- PUMP - POWER. 

s attained only in the 

TABER ROTARY PUMPS 

They are mechanical 

simple and durable. Will 

pump hot or cold fluid, 

thin or thick. Requires 

no skilled mechanic. Most 

power at least cost. All parts 

interchangeable. Made of 

iron, steel or bronze. Can be 

driven by belt, motor or en- 




fine attachment. 
ABER PUMP CO., 32 Wells St 



Large must/rated Catalogue free 

Buffalo, N,Y.,U.S.». 



Printing apparatus, yarn, W. Shaw 765,326 

Printing plate overlay and making same, 

half tone, J. E. Gilbert 765,574 

Printing type, apparatus for molding and 

casting, P. J. Lamp'l 765,365 

Pulling over and lasting machine, combined, 

If. Outlan 765,273 

Pulp screening machine, C. S. Bucklin.. 765,551 
Pump or motor, rotary, C. M. Manley.... 765,434 

Pump piston, W. S. Beers 765,541 

Pumping apparatus, G. J. Murdock.' 765,438 

Puncture closer, R. W. Sampson 765,324 

Puzzle, M. N. Strickland 765,521 

Quoin, W. V. Crockett 765,560 

Rail joint, W. D. Williams 765,535 

Rail joint fastening, Brown & Watson 765,269 

Railway apparatus, W. Jochimsen 765,487 

Railway block signal system, R. Tomlinson 765,329 
Railway crossing appliance, W. J. Bell.. 765,265 

Railway crossing signal, W. J. Bell 765,264 

Railway frog, D. F. Vaughan 765,526 

Railway or tramway points, etc., shunting 
lever or device for operating, W. Tay- 
lor 765,604 

Railway safety appliance, J. H. Finley. . 765,380 

Railway switch, M. M. Fitzgerald 765,572 

Railway tie, L. G. & A. O. Dailey 765,563 

Railway tie, metal, R. H. Stevens 765,603 

Railway vehicles, controlling apparatus for 

electrically propelled, B. G. Lamme.... 765,185 

Ratchet drill, L. M. Cooper 765,308 

Reamer, C. A. Ast 765,222 

Reel, C. P. Searles 765,204 

Reflning engine, J. H. Annandale 765,262 

Refining furnace, R. Robinson 765,323 

Register, M. H. Johnson 765,342 

Rein holder, D. C. Scott 765,297 

Reversing mechanism, C. F. Smith 765,346 

Ribbon holder, A. H. Gardyne 765,276 

Rods or wire, apparatus for handling coiled 

bundles of, J. R. George 765,473 

Rubber, apparatus for treating raw, J. R. 

C. Danin 765,167 

Rug, velvet, Dimick & Jagger 765,168 

Rule gage, H. MeKeehnie 765,506 

Saddle, harness, C. B. Wilson 765,301 

Saddle, side, J. Barlow 765,540 

Safety device, F. B. Corey 765,612 

Sap spout and cover, J. H. Grimm 765,478 

Sash hanger, N. H. Campbell 765,271 

Sash lock and lift, O. A. Essig 765,172 

Sausage stuffer nozzle valve, G. R. Napier 765,295 

Saw, hack, Mosher & Free 765,294 

Scale or measure, jointed, B. Schlag 765,598 

Scraper, road, W. Ellis 765,231 

Screen. See W r indow screen. 

Screw cutting stock and die, J. Vorbach. 765,527 

Screw driver, G. E. Wood 765,302 

Screw making mji^hine, A. M. Stillman... 765,327 

Seal, car, J. Schneider 765,202 

Sewing machine, buttonhole, A. Jeude .... 765,341 

Sewing machine, fur, C. E. Hadley 765,239 

Sewing machine - plaiting attachment, O. 

Rickenmann 765,634 

Sewing machine presser foot, J. R. Hann 765,619 
Sewing machine thread cutting and clamp- 
ing mechanism, A. Jeude 765,622 

Shackle for marine purposes, J. A. Rock.. 765,513 

Shaft support, vehicle, H. K. Kimpton 765.286 

Sharpener, lawn mower, G. L. Knowlton.. 765,492 

Shoe, sprit.g heel, B. F. Mayo 765,392 

Signal system, S. Friedman 765,311 

Signaling, Shoemaker & Giddings 765,298 

Signaling apparatus, selective, J. J. Comer 765,413 

Signaling device, audible, W. J. Bell 765,266 

Signaling system, selective, W. M. Davis.. 765,461 
Slab or covering, building or structure, 

F. Purton 765,368 

Sled, bob, H. L. & H. J. Ferris 765,232 

Sled, bob. H. L. Ferris 765,234 

Smoke consumer, D. D. Williams 765,534 

Snatch block, J. E. Gilchrist 765,475 

Soda fountain, F. Bletzinger 765,374 

Soldering iron, Sullivan & Ryan 765,641 

Sound reproducing machine, A. G. Tisdell 765,522 
Speed mechanism, variable, H. L. F. Tre- 

bert 765,445 

Speed transmission device, variable, R. C. 

Fay 765,173 

Spinning machine, A. L. Mathewson 765,319 

Spinning machine tension regulating trav- 
eler, C. de Rossetti 765,596 

Spinning ring, H. B. Hoyle 765,241 

Spoke tenon facing machine, wagon, G. 

Hansen 765,313 

Spring jack, double combination local, J. 

L. Kiso 765,183 

Spring structure, O. C. Steinhoff 765,258 

Square, carpenter's folding, W. Steers, Sr. 765,208 

Square, sectional steel, J. W. Gibbs 765,474 

Stacker tubes or other purposes, means for 

shifting pneumatic, F. C. Stuekel 765,403 

Stairway, traveling, Baltzley & Quay.... 765,648 

Steam trap, W. R. Sharp 765,325 

Steering and propelling device, vessel, C. 

Vogel 765,171 

Stoking apparatus, automatic, O. F. Lei- 

bert 765,390 

Stone, etc., molding machine for, F. F. 

Wilson 765,349 

Stove, J. B. T. Dickinson 765,3<W 

Stove, heating, T. A. Doughty, reissue 12,239 

Strainer, tubular, J. H. King 765,182 

Strap grooving and channeling apparatus, 

T. L. Sherman 765,639 

Street cleaner, J. J. Smith 765,518 

Ferrin 765,369 

Martens 765,186 

Wise 765,261 

automatic, C. B. Rice, 

765,195 

Switch operated by electromagnets, elec- 
trical, W. Grunow, Jr 765,653, 765,655 

Switch stands, locking device for ground, 

H. F. Smith 765,517 

Switches operated by electromagnets, con- 
trolling, W. Grunow, Jr 765,654 

Switching mechanism, electro fluid pressure, 

W. ,T. Bell 765,263 

Table. See Onerating table. 

Table, F. G. Dyer 765,567 

Table lock, pedestal, E. Tydon 765,644 

Talking machine turn table, W. N. Denni- 

son 765,462 

Telautographs, device for use with, F. 

Ritchie 765,441 

Telegraph, page printing, Buckingham & 

Germann 765,457 

Telegraph tane perforating machine, Buck- 
ingham & Germann 765,456 

Telephone exchange service meter, Scribner 

& McBerty 765,255 

Telephone memorandum attachment, R. W. 

Thompson 765,213 

Telephone switch and lock out mechanism 
for interconnecting lines, individual, 

Andriano & Herbstritt, reissue 12,240 

Telephone switchboards, plug seat switch 

for, W. Kaisling 765,489 

Telephone transmitter, W. Kaisling 765,4 

Telescope, binocular, etc., prismatic, J. 

Aitehison 765,607 

Thawing off tank, B. F. Daly 765,166 

Therapeutic apparatus, electric, R. Fried- 
lander 765,470 

Thill coupling, L. A. Meianson 765,501 

Thill support, W. A. Moeller 765,393 

Thill, vehicle, L. C. Sweet 765,210 

Ticket, railway, W. H. Campbell 765,458 

Tile making apparatus, hollow, G. Jaeger 765,579 

Tile, well curb, A. Merkley 765,502 

Tiller lock, W. E. Lee 765,431 

Tire cover, M. Korth 765,290 

Tobacco pipe, H. E. J. Morgan 765,394 

Tobacco stemming machine, L. D. Lorentz, 

et al 765,585 

Torpedo expelling means, F. W. Brady.... 765,305 

Towel holder, W. J. Bernardi 765,162 

Tov, C. H. Doebler 765,415 

Transmitter, H. C. Rose 765,635 

Transmitting mechanism, J. J. Kooman... 765,623 
Tree extracting and transporting device, 

fruit. W. C. Mason 765,586 

Trinod, W. S. Gerts 765,175 

W. Selakosky 765,516 

guard, W. C. Washburn 765,216 

harp, E. R. Warren 765,449 

head, S. Bourgeois 765,544 

F. Thompson 765,211 

driving connection for motor, R. 

Morgan 765,292 

Truss, H. B. Morris 765,293 

Tubing socket, A. H. Dlssmu 765,169 



Stretcher, Smith 
Suspenders, W. ,T. 
Suspensory, W. S. 
Switch mechanism, 
Jr. 



SUNBURN 

quickly relieved and surely cured by 

Hydrozone 

It acts like magic and is absolutely 
harmless. A Tria.1 Bottle Free which 
will absolutely prove this statement 
sent for ioc to pay postage. Don't 
Wait until you have a bad case 
but get it now and have it at hand 
when needed. 

SOL.D BY 1.KADWG DRI'CGISTS. 

Done genuine without my signature. 




Dept. U, 65 Prince St.. New York. 

Send for free Booklet " How to treat dis- 
eases,*' containing hundreds of unsolicited 
testimonials of wonderful cures. 



Free on Application 

Our weekly market letter of special 
interest to speculators and investors. 
New York and Boston Stocks bought 
for cash, or carried on margin. In- 
terest allowed on deposits. Dis- 
patches from the leading financial 
agencies at our clients' disposal. 

COREY, MILLIKEN & CO. 

Bankers & Brokers 
15 State St., Boston, Mass 



-WARREN'S 

Natural JlspAall Sand Surfaced 
ROO FING 

"■*■"■**! gsg|SS <m Apply it yourself. Ma^es a 

" _.; '; / ' .*.jr$ rlitUu-J gravel n>»t. C--i>c- 
• .■!'.'?*.'.,>; ■■■.'.-'■ ;*' \ '■ ■'.' '* '■' "' ' I ■■■' '"■ *T'"- 
. -iii- ,'rV :".' ''^« '* ' ' Writ* l-r Miui.lf, etc ul't 
and prices. 

Warren Chemical and Mfg. Co. 18 Battery Place, New York 




f\J 



Electric Runabouts ^ 

Victorias and Surreys are more widely known 
and more extensively used than the combined 
productof all makers of other automobiles in 
the light electric class. The latest models are 
described in our regular catalogue, together 
with the Colombia high and medium-powered 
Gasolene Cars. 

We issue special catalogues of Columbia elec- 
tric Town Carriages ot the coach class atid Col- 
umbia electric Delivery Wagons and Trucks. 

\ ELECTRIC VEHICLECO., Hartford, Conn. 

NEW YORK CHICAGO 

134-138 W. 39th St. 1413 Michigan Ave, 

BOSTON 

74 Stanhope St. 
Member Ass'a oi Licensed Automobile MfrS. 





RUNABOUT 





ORIGINAL BARNES 



Positive 
Feed 



Upright Drills 



10 to 50-inch Swing 



Send tor Drill Catalogue. 

W. F & JN0. BARNES CO. 

(Established 1872) 
1999 Ruby St., Rocktord, III. 




For 




MACHINE NO. 
Range J^-2in. R. . 



PIPE-THREADING 
or CUTTING 

there is no machine on the market that can com- 
pare for ease of operation and excellence of work 

wlth FORBES PATENT DIE STOCK 

Vise is self-centering and dies are adjust- 

^ ableto any variationof thefittings. Parts 

can be duplicated at slight cost when worn 

out. Will thread and cut up to 12 in. pipe. 

CATALOGUE FREE. 

CURTIS & CURTIS CO.. 

6 Garden St., Bridgeport, Conn. 



AERIAL NAVIGATION.— THEORETI- 

cal and Practical Discussions. Pictures and descrip- 
tions of actually-built dirigible balioons and aeroplanes 
will be found in Scientific American Supplements 
1161, 1149, 1150, 1151, 1404, J405, 1413, 
1455. Price 10 cents ea^h, by mail. Munn & Co., 
361 Broadway, New York City, and all newsdealers. 



NAIL HOLDER! 

AND SET ! 



Don't pound your fingers. 85 cents buys it all. 
Order to day. Catalogue No. 17 B of Fine Tools free. 

THE L. S. STARRETT CO., ■ ■ Athol, Mass. % 
00^00^000^000000000000000000 

?8iTuse Wndstones? 

If so we can suppiy you. All sizes 
mounted and iiiuiioiiiirett. always 
kept in stock. Remember, we make a 
specialt yof selecting stones for al 1 spe- 
cial purposes. %&~ Ask tor catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 




GAS ENGINE CASTINGS 

for the Franklin One-Half Horse Power Gas Engine 

^^^■^^ Castings, materials, draw- 

er m ^^ in^s, etc., for amateurs, 

^r^^ l^^M m — A - n ' dea ' motor for practi- 

■ ^^B ^^^^■^Hflbs* ca ' use ' - N,ot a U ' y ' Com- 
l^pH^^^^H |H: plete set oi castings, etc. 
■^^^K^# mm for eithei horizontal or 

V^U^^JB vertical type. $10.50. 

^V^H ^K Send for illustrated 

«■■■ Bb booklet No. 9. 
PARSELX & WEED, 139-181 W. Slst St., N. Y. City 



NOISELESS 

Bevel Pinions 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 

THE NEW PROCESS RAWHIDE CO 

Syracuse, N. Y. 





"The Sharer" 



A new foot power that can be applied 
10 all light machinery A kick starts 
the machine and an occasional kick 
keeps it going. Send for our Booklet. 

SLOTKIN & PRAGL1N, 

210A Canal St., New York. 



.The Apple 



^UTOMATlc 



For Gas Engines, Launches 
Automobiles, etc 

INo more belt, battery and com 
mutatoi troubles, Dirt and 
waterproof. Easily attached 
increases power and speed. 
Send for full particulars on oui 
ignition apparatus. 
The Bay ton Electrical Mfar, Co. 5p*^oKEpJ 




■ Reibold Bld^.. Dayton. Ohio. 



Trolley, 
Trolley 
Trolley 
Trolley 
Truck, 
Trucks, 
I/. 




WflTFR A PERPETUAL SUPPLY 

« " ■ tn usually means perpetual ex- 
pense. The windmill and gasoline engine 
are costly to install and run. Niagara 
Hydraulic Ram will work con- 
tinuously wherever there is a running 
Stream. Nothing to blow down, blow 
up, or requ're attention. Requires 
less head of water to operate than 
any other ram. Never needs re- 
pairs. Catalogue free. 

Niagara Hydraulic Engine Co.* 
Chester, Pa. 



Yo\ii\g Men 



of proved business qualities with 
a little capital will find proper 
encouragement to locate factories 
along the lines of the NORFOLK 
AND WESTERN RAILWAY. 
References must be furnished. 



PAUL SCHERER 

Agricultural and Industrial Agt., N. & W. Ry. Co. 
ROANOKE, VA. 



RADIUM 



AND 



RADIO-ACTIVITY 



The Scientific American Supplement has 
published the most complete information on the 
subject of Radium and Radio-activity that has 
thus far appeared. 

The following articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium, should 
be read by every student of chemistry and 
physics : 

RADIO-ACTIVITY AND THE ELEC- 
TRON THEORY. By SIR WILLIAM 
CROOKES. Scientific American Sup- 
plement 1402. 

THE RADIO-ACTIVITY OF MATTER 

By PROFESSOR HENRI BECQUEREL. 
Scientific American Supplement 1379. 

SOME PROPERTIES OF THE RADIO- 
ACTIVE SUBSTANCES. By PRO- 
FESSOR HENRI BECQUEREL,. Scienti- 
fic American Supplement 1427. 

PRODUCTION OF HELIUM FROM 
RADIUM. By SIR WmiAM RAMSAY. 
Scientific American -Supplement 1444. 

THORIUM : A RADIO-ACTIVE SUB- 
STANCE WITH THERAPEUTICAL 
POSSIBILITIES. By DR. SAMUEL, G. 
TRACY. Scientific American Supple- 
ment 1470. 

RADIUM IN MEDICINE. By DR. 
SAMUEL, G. TRACY. Scientific Ameri- 
can Supplement 1455. 

A RESUME OF RECENT SPECIAL 
STUDIES OF RADIUM AND RADIO- 
ACTIVITY. Scientific American Sup- 
plements 1468, 1471, 1479. 

RADIUM AND RADIO-ACTIVE SUB- 
STANCES. By WILLIAM J. HAMMER. 
Scientific American Supplement 1429. 

A COMPLETE MANUAL OF RADIUM 
TECHNOLOGY, clearly explaining the 
methods of obtaining radium, conducting 
experiments with the substance and measur- 
ing its radio-active force will be found in 
Scientific American Supplements 1475, 
1476, 1477. 

These Scientific American Supplements 
comprise what may well be considered an adrnir- n 
able text-book on the subject of radio-activity. 

Price of Scientific American Supplements 
TEN CENTS BY MAIL 
for eacb number mentioned. Order tbroath 
your newsdealer or from 

.MUNN & CO.. 361 Broadway, New York 



j ULY JO, I904. 



Scientific American. 



87 




mechanism, 



"THE EXCELLENT 




A.W. FABER 

Manutaclory Established 1761. 

LEAD PENCILS, COLORED PENCILS. SLATE 
PENCILS, WHITING SLATES, INKS, STATIONERS 
KUBBER GOODS RULERS. ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE, Highest Award. PARIS. 1900. 



Not an Expense 



O not look on life 
insurance as an ex- 
pense. It is not; it 
is an investment. For 
yourself if on the en- 
dowment plan ; for 
your family if payable 
at death. 

little booklet we would 
Will you send us 




We have a 
like you to read 
your address ? 



PENN MUTUAL LIFE INS. CO. 

PHILADELPHIA 



50 Years' 
Experience 




Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain Our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taicen through MUNN & Co. receive 
Special Notice, without charge, in the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Term«, $3 a 
year; four months, fl. Sold by all newsdealers 

MUNN & CO. 361 Broadwa »' NewYork 

Branch Office 635 i' St. Washington, D . C. 



Tiirlmie Imtti'rv novel 

Wilkinson 

Turliiii*' sliced n'jruliitm', .strain, K. Auucrs- 
son 

Turbines, furiniiiy; U-shaped buckets or 
pockets on tile rima of gas or steam, 
Kaufhokl & Hoffmann 

Typewriter line spacing mechanism, J. Al- 
exander 705,608, 

Typewriter ribbon box, J. Alexander 

Typewriting machine, J. D. White 

Typewriting machine back spacing attach- 
ment, W. A. Parker 

Umbrella, R. C. & .T. I). King 

Umbrella or parasol attachment, G. Pried. 

Upholstery, 'i'. W. Busche 

Valve, E. Schmidt 

Valve, elastic iiuid compressor, J. C. Kit- 
toil 

Valve, gage cock, .7. K. Tyson 

Valve, gate, I!. E. Huxley 

Valve mechanism for air compressors or 
the like, A. W. & Z. W. Daw 

Valve mechanism, pressure regulating, A. 
W. Schramm 

Vegetable hair, machine for making, W. 
Hanson 

Vehicle boot, II. C. Martell 700,02(i, 

Vehicle, motor, W. W. Robinson 

Vehicle top tilting attachment, D. W. 
Leonard 

Vending machine, coin controlled, ?VV. B. 
Uartram .. 

View outfit, It. R. Whiting 

Waslihoiler attachment, Turner & Bemore 

Water closet seat attachment, W. C. Tre- 
gouing 

Water heater, A. D. Gordon 

Water heating apparatus, 1*. Deasy 

Water heating apparatus, P. A. Deasy 

Water purifying apparatus, II. II. Sutro.. 

Water tube boiler, C. L. Seabury 

Wheel, 0. Heart 

Wheel jack, suspended, 0. Haeske 

Window cleaner, H. A. Ilayden 

Window screen, G. Du Temple 

Window screen, U. B. Howe 

Window weight, .7. M. Wishart 

Wire reel for machines for inserting fas- 
tenings, T.. A. Casgrain 

Wire stretcher, M. Turnbull 

Wire stretcher and splicer, (1. I' 1 . Meyers. 

Wires together, locking, S. G. Shaw 

Wrapping machine, A. Shedloek 

Wrapping machine, Page & Hopkins 

Wrapping machine, F. C. Waldron 

Wrench. See Pipe wrench. 

Wrench, A. G. Ely 

Wrench, R. Nolell 

Wrench construction, D. Booker 

X-ray tube shade, R. Prledlander 



705,330 
71)5,452 

705,284 

705,047 
705,157 
705,532 

705,307 

705,287 

705,310 
705,377 
705,200 

705,303 
705,525 
705,430 

705,350 

705,038 

705,481 
705,027 
705,254 

705,024 

705,040 
705,210 
705,215 

705,043 
705,338 
705,051 
705.052 
705,259 
705,443 
705,270 
705,278 
705,314 
705,015 
705.020 
705,040 

705,050 
705,523 
705,100 
705,257 
705,205 
705,320 
705,000 

705,500 
705,589 
705,103 
705,400 



THE H ARR INGTON & 



PE RFORATED M ETAL 



pro . urvioiv ■ » * ■ 



I NG PER FO RATI N G Co. 

|0F EVERY DESCRIPTION, 
. FOR ALL USES. 



CHICAGO, ILL. 



A Sliding ^aS**** 1 Shave— 

The only scientific movement of t!io razor— is possible and absolutely safe only {*- 
with The Cm-ley Elazor. The; only nv/.ov in the world that will nutlet 
,/oi« scntpe your face. Will shave the toughest bwi.nl t'rtnn the tenderest IS 

skin without the slightest irrilali.n. Price, $'UH) pustpaiii. Extra blades 

(interchangeable), 75c. Sold by responsible dealers. 



The 
Cuiiey 



IDEAL 



Unconditionally Guaranteed 



Shavewith it once, twieeor n dozen ti 
perfectly satislied — if it i:j not the bes 
youever used, return itwithinoOdu) s. 
We will refund the price and 
destroy the razor. 1'ook No. y, 
with instructions on shaving free. 

J. CURLEY& BROTHER 
6 Warren Street, New York. 




Safety (, 
Razor 



DESIGNS. 

Badge, J. P. Thomas 37,046 

Hose rack member, T. V. Forster 37,040 

Mirrors, brushes, or similar toilet articles, 

back for, G. II. Berry 37,047 

Mirrors or similar articles, back for hand, 

S. A. Keller 37,048 

Oil cloth, A. B. Buchanan 37,051 to 37,054 

Stove, Frev & Ohiiemus 37,050 



4 Sportman's 

Boat _. ia «^ia 



ft. Ions.. ' " '*** 

z6-inch beam. 



MULLINS "Get There" Steel Duck Boat 



* -*i 



f #■***] 




Price $20 — Crated on cars Salem 

Endorsed by Thousands of Sportsmen. Air 

Chamber each end. Always ready. Very light draught. 
Great carrying capacity. No repairs. Catalog Free. Write 



.384 Depot Street 



W. H. rVIULLIINS 



Salem, Ohio 



AMERICAN JUMP SPARK IGNITION OUTFITS 




MARINE 
AUTOMOBILE 







|g£ * 



See Catalogue W. 



STATIONARY 
MOTORCYCLE 
AMERICAN COIL COMPANY, HomervilleTTuass. 



TRADE MARKS. 

Antiseptics, R. W. Bardach 

Baking powder, .7. C. Grant Chemical Co. 

Balls, ball bearings, and machine parts in 
which they ait; used, E. G. Hoffman. . . 

Boots and shoes, leather, Bailey & Davis.. 

Candies, chocolate, and preparations of 
chocolate and cocoas, T. Lecming & Co. 

Cement, Portland, Whitehall Portland Ce- 
ment Co 

Dental materials, certain named, I. Rona.. 

Face bleach, Wilhelm & Pierce 

Fire doors for elevator hatchways, Rich- 
mond Safety date Co 

Handkerchiefs, John Pullman & Co 

Medical preparations, certain named, E. C. 
De Witt & Co 

Oil, harness, J. C. Davidson 

Paint, cold water weatherproof, Muralo 
Company 

Piece goods, certain named, F. Vietor & 
Achelis 

Plows, harrows, and cultivators, Ilench & 
Dromgold Co 

Plumbers' and tinners' use, gasolene fire 
pots and torches for, Clayton & Lam- 
bert Manufacturing Co 

Purgatives, Ohemisehe. Fabrik auf Actien 
(vorm. E. Sehering) 

Razors, safety, Reichard & Scheuber Mfg. 



4:>,n:-;n 

43,045 



- ' -SPECIAL'-' MftHtSDHrrUrrlNS./ 

DIES and STAMPINGS TO ORDER.- 

SPEC'L MACHINERY-MODELS-EXPERIMENTAL WORKi 

; :-■■■•'■ drop FORGiNe oes »n6 brof for<ssn6s. <■' * 

0h o»a«v,vi s roc ESTIMATES. *f*!TE c OP «UR BOOKLET. 
; THE. GLOBE VACHlME ftsSTAKtP'NG CO. 

V 97. Q> HAMILTON ST., CLEV'6LAMDi .'tJ-Wl 0. T 



iLifl\*Ji^i,l : ^- : rl 4'orliss Engines, Brewers' 
and Bottlers Machinery THE VII.TER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis 



CHEMICAL 



FXAMINATIONS JLViJ 



DR. H. C. BTIKFBI., Bissell Block. Pittsburgh, I'a. 




ONION JMODEL WORSES? 



Co 



Remedy for catarrh, liquid spray, S. E. 
Ensmitiffcr 

Rings, filled, Ostby & Barton Co 

Rusts, Read Carpet Co 

Sawmills operated by steam engines, 
Ilench & Dromgold Co 

Shirts, collars, and cuffs, Fellows & Com- 
pany 

Shoes, heavy leather, Manicr, Dunbar & Co. 

Shoes, ladies' and misses' leather, McLean 
Bunnell Shoe Co 

Soap, dog and toilet, J. P. Cartwright. . . 

Stogies, Pittsburg Stogie & Tobacco Co... 

Tonic beverage, Teapbo Company 

Toy wagons, Standard Manufacturing Co... 

Type, ornaments, borders, and rules, print- 
ing, American Type Founders Co 

Upholstery textile fabrics, Philadelphia 
Tapestry Mills 

Veterinary ointments and remedies, Win- 
ship Chemical Co 



4:i.o,",:i 
-l: 1.042 
43,1(43 

43,037 
43,041 

43,020 
43,031 

43,032 

43,021 

43,030 

43,030 

43,029 

43,040 

43,027 
43,015 

43,023 



43,017 
43,020 

43,018 
43,044 
43.1147 
43,02. r i 
43,034 

43,035 

43,022 

43,028 



MnnPI? & EXPERIMENTAL WORK. 
ITlUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square. New York. 




SAVE MONEY and appear neat by 

wearing M. & M. Knbbcr Collars. 

Tbey never wilt or turn yellow. Price 25 
cents. Send for catalogue. Agents 



wanted. 



Address M & M. MFG. CO., 
9tb Street. Springfield, Mass. 



Experimental & Model Work 

Cir. So advicefree. Wni.Gardaro & Son ,45-51 Rose St.,N*Y. 



IfOWlXISS & PATENTED ARTICLf^f 

MA«umOTRiweB*TiWCT.. PUNCHING 'DIES. SPEC!*! MMHIREW 
:. KONIGStO* StMPm &T00K WRKSi-CLEVELAHDjL 



, We n-anufneture M eta ^-Spe- 
cialties of all kin*s, o order 
| largest equipment; lowest prirja 
es. Send sample or POpF 1 
model for low estimate and best expert advice T Bk[ 
THE EAGLE TOOL C0 o Dept Q W 9 Cin'ti, O 





To Owners of Gasoline Engines, 
Automobiles, Launches, Etc 

Tl Auto=Sparker 

dues away entirely with all starting and 
running 1 batteries, their arinnvance and 
expense. iNo belt — n» switch — no bat- 
teries. Can lie attached to any engine 
now using batteries. Fully guaranteed; 
write for descriptive catalog. 

Motsinger Device Mfg. Co., 

14 Main St., Pendleton, lad. 



CABOT'S 



£4Mo^0o/ 




For Guts, Burns, Bruises 

Etc. Relieves pain, reduces inflammation and irritation. Highly recom- 
mended tiy physicians aa an untailinj remedy. At all dealers. 10c. and 
25c. packages by mail. Look for afcove Traae-Mark. 
Sulplio-JVuptliol Co., 15 Ilftymarket .Sis.. Ronton. Mass. 
A ckei- Men-all's; IMacy's, Siege I Cooper, New York City. 




ARTESIAN 



Wslla, Oil and Gas Wells drilled 
I bycontraGt^oanydepthfroaifjO 
[ to 3000 feet t )Wc also manufae- 
I tureand fui L dsh everything re- 
| quired to d.'ill and complete 
I same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 120(1 feet. 
Write us stating exactly what 
is required and send for illiia- 
1 trated catalogue. Address 
iEROB WELL ENGINEERING ANT) SUPPLY Cu. 
13fi Liberty Street, New Vi»i:.k. IT- H. A. 



LABELS 

"After Dinner Gum Co.'s Pepsin Gum," 
for chewing sum, After Dinner Gum 
Co 11,261 

"Car-Dnm Hair Restorer and Dandruff 
Curp," for hair tonic and dandruff cure, 
A. L. Undeland 11,264 

"Dove Headache Tablets," for headache 

tablets, J. II. Tuttle 11,257 

"Dry Sole," for a preparation for the 
preservation of soles, ,T. J. Corcoran, 
Jr 11,265 

"Egyptian Cream of Myrrh," for massage 

cream, Egyptian Cream of Myrrh Co.. 11,262 

"Graham Crackers," for crackers, W. II. 

Faxon 11,260 

"Liquid Salito Quinine," for liquid quinin, 

Bass & Brother 11,258 

"Meier's Cement," for cement, II. II. 

Meier & Co 11,267 

"Sehmalz's Sunrise Bread," for bread, J. 

Schmalz's Sons 11,259 

"Stark wa ther's Dreamland Interlined Pil- 
low," for pillows, O. B. Starkwarher. . 11,266 

"Undoma Hair Tonic," for hair tonic, A. 

I,. Undeland 11,263 

PRINTS. 

"An Optical Illustration," for spectacles, 

IT. Goldman 1,027 

"World's Fair Catch Puzzle Souvenir," for 

a puzzle, R. I. Jeffords 1,028 

A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
iriven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particular* 
address Munn ft Co.. 361 Broadway, New York. 



Nr\ME PLATES-STEEL STAMPS 
lV^EMPl3rYE£ GCCICS.KEYTA6$ &BADGES v/ 

J.ROBBINSMFG.Ce.Sa KNEELAND ST. , 

Srte ■- 1* CZTalcsuc -Boston-Mass. 



Dies, Tools and Special Machines, Models 
and Experimental Work. General Machine Work. 
Pk. J. BENDER & Sons, Inc.. S7 Frankfort St., NewYork 



TOOLS AS A TOPIC 

must be interesting to every handi- 
craftsman. There is a mine of infor- 
mation in 

Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro- 

■ fusely illustrated. Sent by mail for , 
25 cents, discount sheet included. 

I MONTGOMERY A; CO., 

105 Fulton St., New York City. 



1 VTOOK 

|| -CATALOGUE 



I G4imoGUENS2l. 



Counter 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 

Adopted by principal storehouses in New York & Boston 

Manfd. by VOLNEY W. MASON & CO., Inc. 

I*rovlden^e, K. I., U. 8. A. 



Hr&CHWCPPTVig* STAMO CO ■ 
oTtU. - £T*MP is -Ufsms tk, FIGURES: 

. BRtDs5£&?ORT,.C<»iN. 




accuviitf account ot worl 
n Si, iiie:u«unng iiuil other 
!id repeats automatically, 
tooriler. Send forctrt-ula 



Do You Wish To Learn A Good Trade ? 

If so. attend the St Louis Watchmaking School, and 
learn Watch, Clock. Jewelry Repairing, Engraving and 
Optics. In possession of This knowledge you can earn a 
large salarv. Write for our new catalogue. 

St. Louis Watchmaking School, St Louis, Mo. 



Models mill Fxperiinental Work. Inventions 
and Models det*isrned and perfected. Years of success. 
'Modern shop. M. P Sehell.cij? Mission St., San Francisco 



TUCDMn-DII CQ 83-00 each, Kor electro- 

I n l. II If I U I I L t. u lytic assays, charging storage 
batteries, etc. Walsh's Sons & Co., Newark, N. J. 

Magical Apparatus. 

Orand Book Catalogue Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., d»3 Sixth Ave., New York. 




DDESSilJlIISiSI 

All the Standard machines SOLD or RENTED AN Y- ' 

WHtllE at HALF MANUFACTURERS' PRICES. I 
Shipped with privilege of examination. Send for Cat. ) 

Typewriter Emporium. 203 LaSaiie St., Chicago j 



JYIATCM WACMINERY. 

BIG MONEY IN MATCHES. 

We manufacture everything pertaining to tbe busi- 
ness. The Very Latest Process. We will furnish 
a manager or teach any purchaser the business. 
F. W. MURPHY & BRO., 
1L1S A&bland Block, Chicago, Hi- U. S. A. 



THE 

RIDEAU 

LAKES 



The Rideau River, lakes and canal, a 
unique region, comparatively unknown, but 
affording the most novel experience of any 
trip in America. An inland waterway be- 
tween the St. Lawrence River at Kingston 
and the Ottawa River at Ottawa ; every mile 
affords a new experience. It is briefly de. 
scribed in No. 34 of the " Four-Track Series," 
** To Ottawa, Ont., viathe Rideau L,akes and 
River," issued by the 



NEW YORK CENTRAL 



A copy will be mailed free, onreceiptof atwo- 
cent stamp, by George H. Daniels, General Pas- 
senger Agent, Grand Central Station, New York 



88 



Scientific American 



July 30, 1904. 




Absolute air governor, guaranteed tires, indestructible 
crank-shaft, mechanically correct transmission, thor- 
oughly reliable ignition. Completely equipped, $2,500 
t. o. b. Cleveland ; without top, $2,300. Prompt de- 
liveries. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland, 0.. U.S.A. 

The Orient Surrey 




8»»* 



Speed 18 to 20 miles per hour. Will climb all grades and 

carry four people anywhere they wish to go 

Write for catalogue 

WALTHAM MANUFACTURING CO. 

Waltham, Mass. 



DARRACQ 




13, 15-30, 80-85 Hni-se Powers 

Favorite of two continents. Holds more 
records for speed and endurance than any 
other make. Prompt deliveries. Dupli- 
cate parts always on hand. 

AMERICAN DARRACQ AUTOMOBILE CO. 

Controlled by P. A. La Roche Co., Gb'l Hudson Street 
147 West 38th St., New York 

GAS and GASOLINE 
Fop All Work. 

Stationaries, Portables, Holsters, Pump- 
ers, Sawing & Boat Outfits. 

Send for Catalogue and Testimonials 
State Your Power Needs. 
CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL 




What Is Daus' Tip-Top? 




TO J'ROVE that Dans' "Tip-Top" is 

the best aud simplest device for making 

100 copies from pen-written aui 50 

copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days* trial. _ -^ 

Price *?.50 less *EZ .. * 

tradediseouiitof fl Net 

per cent, or 



The Felix A. B. Daus Duplicator Co., Daus Bldg , 1 1 1 John St., Sew York 



All varieties at lowest prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co.. Chicago, III. 



Money. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 




THE CRANE PULLER 

A deliberate acceptance of this imple- 
ment upon our word, will reward the 
buyer with a NEW tool designed for draw- 
ing off cams, wheels, pulleys, etc.. and 
forcing on or off sleeves, couplings 
and the like. No. 3.— For use in ma- 
chine shops and automobile repair 
sbops, capacity, 10 tons. No. 2.— For 
automobile kits, capacity, 6 tons. 

CRANE & RICHAUPSON, 

1 1 3 Water Street. 6 OS* OQ, Mass 



[ Our Microscopes, Microtomes, Laboratory Glass- . 

I ware, Chemical Apparatus, Chemicals, Photo I 

] Lenses and Shutters, Field Glasses, Projection I 

Apparatus, Photo-Micro Cameras are used by I 

the leading Lab- ^^^^^-^ oratories and I 

Gover'nt Dep'tsB RS Round the World | 



HICRO#OTES 



9 Catalogs 

Bausch & Lomb Opt. Co. 

! Rochester, N. Y. 

[New York Chicago Boston Frankfurt, G'y J 



ESSOP STEEL C? 



rTTjTMnJallliaUllJtlilaJLMJiMjJ 



WASHINGTON, P/V. 




rtflSSJBBB^Bl' 



WONDER of the AGE 

Jackson 7 s Patent High Head Centrifugal Pump. Guaranteed to raise water 
1.000 feet or more and maintain an efficiency of from 70# to 84%. 
First choice of the Engineer for City Water Works, Draining Mines, Hy- 
draulicing. Irrigating and Reclaiming Land. Beats the world for 
Durability, Economy and Efficiency. Catalogue No. 6- 

BYRON JACKSON MACHINE WORKS, - - SAN FRANCISCO, CAL 
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At Last the Game of Golf 

enjoys the peculiar privilege of being perfection. THE 

"Missing link "-of the jli\k.s found in 

the "Ideal" Scoring Device. Always keeps the 
score in sight. Weightless. Accurate. Adjustable to 
any wrist. A transparent cover protects the sheet from 
soil. Openings permit scoring with convenience and 
despatch. Lift the button and a fresh sheet is instantly 
exposed. Made from fine tan Russia. Device mailed for Fitty Cents. 

W. H. WEISSBROD, - Greenfield, Mass. 




ACCURATE 
RELIABLE 
DURABLE 




WATC M ES 



STYLISH <& 
EFFECTIVE 
IN DESIGN 



We know that our watches will do what we expect of them, therefore, it is easy to uiiqucstlon. 
ably guarantee every watch we make* from the cheapest to the most expensive grade. 

THE NEW ENGLAND WATCH CO., 37 CB. 39 Maiden Lane, New Korh 

7 Snow Hill. London. England 




C0ATES 



FLEXIBLE 
SHAFT w 



Ball-bearing, Unit System, 
Link Construction 

MH.P.or 150 H.P. al! the same to us. 
Send for bulletin No. 16. 



COATES CLIPPER MANUFACTURING COMPANY 



WORCESTER, MASS. 



Build Your Own Boat 



BY THE BROOKS 




Length, 8!5 ft.; beam, 6 ft. 3 in. Patterns, 
$t»5.0(>. YOU can build this $1,000.00 
BOAT FOli $135.00. 




SYSTEM 

which consists of 
exact size print- 
ed patterns of 
every piece, a 
complete set of 
Half Tone 
Working Illus- 
trations, an 
itemized bill of all 
Material re- 
quired and how to 
secure it. 

Our Instruc- 
tionstell you bow 
to lay a certain 
pattern on a par- 
ticular piece— how 
to mark it and cut 
it out—bow to nail 
or screw it in place 
with so many of 
such size nails or 
screws. We then 
give you an illus- 
tration of each 
step of the work properly done. It is the Twentieth 
Century method for the amateur and professional boat 
builder. It is a form of recreation, it is a splendid 
business opportunity. Can you see it? 

Pattern sjzps 12 to 51 ft. Prices from $3.U0 up. Catalog 
and particulars free. For 2iic. 64-page catalog, sheet ot 
instructions and working illustrations. Prices quoted 
on knock-down frames and complete boats. 
BROOKS BOAT MANUFACTURING COMPANY 

Originators of the Pattern System of Boat Biiili'ing 
470 Ship Street. Bay City, Mich- V. S. A. 



.b, 18 ft.; beam, 4 ft. Patterns, $10.00. 
Takes 300 ft. lumber ami Sfl.00 in hardware, 
A SS00.00 BOAT FOR $85.00. 

Length, 16 ft.; beam, 4 
ft. Patterns, $5.00. With 
200 ft. lumber aud $5.00 
in hardware you have a 
$150.00 BOAT 
FOR $30.00. 




BABBITT METALS.— SIX IMPORTANT 

formulas. Scientific American Supplement] 1*23» 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



HOROLOGICAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 

LARGEST and BEST 

WATCH SCHOOL in AMERICA 

We teach Watch Work, Jewelry, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates. 

Send for Catalog of Information. 





GRIFFIN 



MILL 



Ss conceded to be the highest type of mill for Portland Cement work 
ever produced. 579 sold in two years to the following large Portland 
Cement Works in the United States and Canada ; 

TexaB Portland Cement ft Lime Co., Dallas, Tex. 
Iola Portland Cement Co., Iola, Kan. 

Wabash Portland Cement Co., Stroh, Ind. 

Kansas Portland Cement Co., Iola, Kansas 

Alma Cement Co., Wellston, Ohio 

Aetna Portland Cement Co., Fenton, Mich, 

Penn-Allen Portland Cement Co., Allentown,Pa. 
Martins Creek Portland Cement Co., 

Martins Creek, N.J. 
Wolverine PortlandCement Co.,Coldwater,Mich. 
Bronson Portland Cement Co., Eronson, Mich, 
Quaker Portland Cement Co., Sandts Eddy, Pa, 
Diamond Cement &Litho. Stone Co., ChicagoJU. 
MississippiVal. Portland Cem. Co.,TjOuisiana,Mo, 
Belleville Portland Cement Co., Belleville, Ont. 
Toledo Portland Cement Co., Manchester, Mich. 



Lehigh Portland Cement Co., Onnrod, Pa. 

Lehigh Portland Cement Co., Mitchell, Ind. 

Lehigh Portland Cement Co., Wellston, Ohio 
Central Cement Co., Coplay, Pa, 

GlenePalls Portland Cem. Co., Glens Falls, N.Y, 
Cuyaga Lake Cement Co., Ithaca, N. Y. 

National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind, 
Newaygo Portland Cement Co., Newaygo, Mich. 
Great Northern Portland Cement Co., 

f «.**_. »_» . Baldwin, Mich. 

Surely that is evidence enough Midland Portland Cement Co., Bedford, Ind. 

of its great Superiority Over a 11 Bonneville Portland Cement Co., Siegfried, Pa. 

Other makes, The Way it IroquoisPortland Cement Co., Caleionia, N. Y. 

works is the reason; most & 1 E^ p 1 [ t i a ^ C T£L C Z?tv> „- A1 P^°» N i J ' 

fe.»-i* i^™^+ . ,«.i~ a— f «.«. <** Whitehall Portland Cement Co., Cementon, Pa, 
work, best work, in lea.st struthers Furnace Co., Struthers,6hio 

time, a.t le<xst expense. 

Illustrated catalogue shows what you need. 




And it Is free 1 

BRADLEY PULVERIZER COMPANY, 92 State St.. Boston, Mass. 




BRISTOL'S 
RECORDING INSTRUMENTS. 

Pressure Gauges, Vacuum Gauges. Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. %%T Send for Circu- 
lars and Specimen Chart. 
The Bristol Comrjany, Waterbury. Conn. 
SILVER MEDAL PARTS EXPOSITION. 




/'orMorelight 
^ e Subject 

send /or our 



fHOTOrAMFBq 




PERFECTED 
GRANITE 



EASTERN GRANITE ROOFING CO. 
Irving: Buildiusr New York 




(C 



RID0FUM 



9? 



(Trade Mark) 

We mean roaches and water- 
bugs. It is easy, if you use 
a Ridofum Roach Trap." 
Send for descriptive circular, 
or, better still, 25 cents for 
sample trap, postpaid. Lib- 
eral terms to agents. 



DENNETT PAPER. 
46 Harrison Avenue, 



BOX COMPANY 
Springfield, Mass. 




fas and Gasoline Engines 



li ft M **^ are strong, simple in construction, and 
■ ■^^ easily understood. Olds engines can be 

™ readilv operated by any man of ordinary intelli- 
gence without previous experience. 
Stationary Engines, 3 to 100 h. p. 
Portable Engines, 8 to 18 h. p. 
Forcomplete information and new illustrated catalog, write 
OLDS GASOLINE ENGINE WORKS 
216 River Street Lansing, Mich. 



Historic Boston Souvenir Knives 

FIRST QUALITY 

Two-blade pocket knife, 60c. 
Artisticreproduction on alu- 
minum handle ot famous his- 
toric spots of Boston. Also 
single-blade knife, watch- 
guard size, 30c. Mailed to any 
address on receipt of price. 
BURD1TT & WILLIAflS CO. =■ Boston, Hass. 



WWM«^f?iWSM 



Proprietors of the "Hardware Store for a Hundred Years. ,: 




The Smith Premier Typewriter Co. 

Factory. Syracuse. N. Y. 

Brandies in all large cities 



LEARN- 
BUSINESS 
SYvSTEM 



Shippers Clerks 

". Salesmen Buyers 

Managers Bookkeepers 

Super [ ntendents Foremen 
Stenographers 



Push Yourself A head 

JUST as soon as you cease to 
advance you begin to go 
backward. Keep at the 
head of the procession. 
Fit yourself to systematize 
your work; make it easier, 
save time, money and brain 
work for your employer. We 
teach you how to drive your 
work. Our course by mail 
"will be individual instruction. 
Learn a practical system to fit 
your own needs. Write to-day, 
telling us what position you 
hold and what your aim is. 

BOSTON SCHOOL OF BUSINESS SYSTefl 

827 Washington St., Boston. Mass., Dept. M. 



M 



' C.rl.BlSLYftCO chicaco iu.um 

15 to M Clinloo Street. 



BE LAZY 



—and take it easy, as you can do by wearing the "Lightweight" PRESIDENT SUSPENDER— two ounces. 

Any store 50c and $1.00 or postpaid for choicest patterns. 

the; c. a. edgarton mfg. co„ box 310, siunej, mass. 



